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Demonstration: RHOPLEX at work in modern textiles 


This is a picture of RHOPLEX acrylic resins doing six 
important jobs. 


RHOPLEX gives improved crease-resistance and 
strength properties to the dress fabric. RHOPLEX 
holds the fibers of the coat’s pile lining secure through 
repeated washing and dry cleaning. The RHOPLEX 
backing prolongs the life of the chenille rug... with- 
stands sunlight, washing and hard use. 


In the dress, RHOPLEX is an efficient anti-crock for 
one-pigment colors. RHOPLEX backs the upholstery 
fabric. And finally, a wash-resistant RHOPLEX binder 
holds and protects the fibers of the non-woven inter- 
lining of the coat. 


For more information about these and the many 
other ways RHOPLEX resins can serve you, write to 
Rohm & Haas today. Get the benefits of Rohm & 
Haas’ experience in pioneering and perfecting acrylic 
products for the textile industry. 

RHOPLEX is a trademark, Reg. U. S. Pat. Off. and in principal 


foreign countries. 


Chemicals for Industry 


II ROHM @ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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INFRARED SPECTRA OF CELLULOSE MODIFICATIONS* 
ROBERT T O'CONNOR, ELIZABETH R McCALL, and DONALD MITCHAM 


Southern Regional Research Laboratory’ 


INTRODUCTION 

NTIL quite recently, published 

literature on the infrared absorp- 
tion spectra of cellulose consisted of 
reports of only a few, very prelim- 
inary, incomplete investigations. Dur- 
ing the past ten years, papers have 
appeared with increasing frequency 
describing applications of infrared 
spectroscopy to investigations of hy- 
drogen bonding (18, 22, 32), cross- 
linking (34), crystallinity (5, 20, 21, 
23, 35), polymorphic structure (19), 
and oxidation of the cellulose mole- 
cule (3, 4, 6, 13, 14, 30, 31). 

One of the principal research ac- 
tivities of the cellulose chemist today 
is the chemical modification of the 
cellulose molecwe, mainly by re- 
placement of hydroxyls with a variety 
of organic functional groups, to im- 
part to a fiber or a fabric special 
properties for specific end uses. The 
resulting development of a myriad of 
chemically modified cottons has cre- 
ated such problems as: How has a 
specific fiber or fabric been modified? 
To what extent has it been modified? 
Has a planned modification experi- 
ment proceeded as expected to yield 
the desired chemical modification? Is 
a particular modification efficient, or 
have undesirable proportions of the 
reagent reacted to give unwanted side 
products? Answers to these questions 
involve essentially the identification, 
and/or quantitative determination, of 
specific organic functional groups— 
problems to which infrared absorp- 
tion spectroscopy should be ideally 
suited to solve. Chemical modifica- 
tion of cotton has created an addi- 
tional task, or a new opportunity, for 
the chemical application of infrared 
absorption spectroscopy. 

Despite the fact that infrared ab- 
sorption spectroscopy seems an ob- 





*Presented in part at the 135th National 
Meeting of the American Chemical Society, 
April 5-10, 1959, Boston, Mass. 

One of the laboratories of the Southern 
Utilization Research and Development Di- 
vision, Agricultural Research Service, U S 
Department of Agriculture. 
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vious approach to the solution of 
problems brought about by wide- 
scale chemical modifications of cellu- 
lose, general acceptance of this tech- 
nique has been very slow. This re- 
luctance may be traced, in good part, 
to difficulties encountered in attempts 
to develop a suitable technique for 
obtaining spectra of chemically modi- 
fied cottons of high quality which 
could be used for reliable identifi- 
cations and for accurate quantitative 
measurements. Recently O’Connor, 
DuPre’, and McCall (25) described 
an infrared spectrophotometric pro- 
cedure for the analysis of cellulose 
and modified cellulose which a) per- 
mitted the infrared absorption spectra 
of a cotton or modified cotton fiber, 
yarn or fabric, to be obtained without 
any modification of the sample; b) 
provided spectra of the high quality 
required for reliable qualitative iden- 
tification of the various modifying 
groups; and c) made possible quan- 
titative estimations of the degree of 
modifications with high accuracy. The 
purpose of this paper is to describe 
applications of this technique to the 
investigations which have been con- 
ducted in this Laboratory (9) on var- 





ious chemical modifications of the 
natural high polymer—cotton cellu- 
lose. 


ESTERIFICATION REACTIONS 


PARTIAL ACETYLATION 
As the cellulose molecule contains 
three hydroxyl groups per anhydro- 
glucose residue, esterification would 
appear to be one of the most obvious 
means of modification. The process 
for producing partially acetylated 
cotton (PA cotton) using acetic an- 
hydride and a catalyst to convert the 
accessible cellulose of cotton to an 
acetate: 





Cell-OH + (CH,CO),O— > 


Cell-O-COCH., + CH,COOH 


has been known for over ninety years 
(33). In Figure 1 the infrared ab- 
sorption spectrum of PA cotton, ob- 
tained by the KBr disc technique (25) 
is compared with the spectrum of the 
unmodified cotton. The _ esterified 
cellulose can be recognized by the 
appearance, in its spectrum, of the 
intense band at 5.68u, arising from a 
stretching vibration of the C=O 
group of the ester. When the in- 


415 
Cell-OH 


Call-0-c20 
on 


WAVELENGTH (MICRONS) 
Figure 1 
Infrared spectra of native cotton (A) and PA cotton (B) 
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Figure 2 


Increase in intensity of 5.7, carbonyl 
stretching band with degree of acetylation. 


tensity of this band is plotted against 
the acetyl content, determined chem- 
ically, a smooth curve which departs 
from linearity at about 5% is obtain- 
ed, Figure 2. From such a calibra- 
tion curve the degree of partial ester- 
ification of any modified cotton fiber, 
yarn, or fabric can be obtained quick- 
ly and accurately by means of its in- 
frared absorption spectrum. As will 
be demonstrated later, the infrared 
method has advantage over chemical 
determination of acetyl groups attri- 
butable to superior specificity. 


ESTERIFICATION BY TFA ME- 
THOD————Hamalainen, Wade, and 
Buras have described the technique 
and advantages of the trifluoroacetic 
anhydride “impellent” method (TFA 
Method) for the partial esterification 
of cotton (11). The infrared spectra 
of five cellulose samples esterified 
with different saturated acids by this 
method are shown in Figure 3. Dit.- 
ferentiation of cottons modified by 
reagents which are members of a 
homologous series is not very satis- 
factory. Use of the progression bands 
found in the solid-state spectra of 
long-chain compounds (15, 24) to 
identify the reagent by chain length, 
would not be feasible in investigations 
of these modified celluloses. Only if 
two acids of considerable difference 
in chain length are involved could a 
clear-cut differentiation be made with 
any certainty. In the region between 
about 12 and 13 » the shorter chain 
esters reveal bands somewhat weak 
but characteristic of individual hom- 
ologs. These bands, arising from C-H 
deformations, are seen in Figure 3 
for cellulose butyrate at 12.65 and 
13.38 » and for cellulose isobutyrate 
at 11.82 and 13.40 » and could be used 
for the qualitative identification or 
quantitative measurement of these 
particular modifications. The longer- 
chain octanoate and undecanoate es- 
ters do not exhibit any similar bands 
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Figure 3 


Infrared spectra of cellulose esterified by TFA method: (A) 
cellulose isobutyrate; (D) 


(B) cellulose n-butyrate; (C) 
(E) cellulose undecanoate 


of detectable intensity. The isobuty- 
rate can be differentiated from the 
n-butyrate by the appearance of two 
bands at 7.18 and 7.30 uw. In the spec- 
trum of n-butyrate, a single band, 
arising from a CH: deformation is ob- 
served at 7.28 yw. The isobutyl is a 
special case of “isopropyl splitting” 
of this band, two bands appearing 
whenever two methyl groups are at- 
tached to the same atom. The acetate 
exhibits a characteristic band at 8.10 
#, as seen in Figure 3 “A”, arising 
from a C-O stretching. This position 
appears to be rather characteristic of 
the acetate group and can be used to 
differentiate partial acetylation from 
esterifications with other saturated 
acids. 


ESTERIFICATION WITH UNSAT- 
URATED ALIPHATIC ACIDS——— 
The weak, but characteristic band 
associated with C=C stretching at 
about 6.1 » cen be used to differen- 
tiate cellulose modified by esterifica- 
tion with unsaturated aliphatic acids. 
The spectrum of unmodified cellulose 
exhibits a broad shallow band about 
6.15 uw, arising from absorbed water. 
Upon esterification with an unsatura- 
ted aliphatic acid, a sharper band at 
a distinctly shorter wavelength is ob- 
served. In Figure 4 are shown the 
infrared spectra of celluloses modified 
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cellulose acetate; 
cellulose n-octanoate; and 


by esterification with the unsaturated 
aliphatic acids, crotonic and _ sorbic. 
As seen in these spectra the 6.0-6.1 1 
band is quite weak compared to the 
strong C=O stretching at 5.68 xu. 
From this it can be concluded that use 
of infrared absorption spectra to es- 
tablish that a cellulose has been mod- 
ified by an esterification process can 
be accomplished with a high degree 
of sensitivity. Identification of the 
esterifyir agent as an unsaturated 
acid can be accomplished only with 
considerably less sensitivity. 

Curves “C” and “D” in Figure 4 
are the spectra of cellulose esterified 
with the dicarboxylic acids, succinic 
and adipic. If only one of the car- 
boxyl groups reacted with the cellu- 
lose molecule, two bands would be 
expected arising from C=O stretch- 
ing, one from the carbonyl of the es- 
ter and the oth om the unreacted 
carboxyl. In the spectrum of cellu- 
lose adipate a careful examination re- 
veals the presence of two bands with 
a maxima at 5.75 and 5.98 yw. The 
longer wavelength band is very weak. 
In the corresponding spectrum of 
cellulose succinate only a single band 
at 5.75 » is revealed. The intensity of 
this band indicates, however, that the 
degree of esterification in this sample 
is very low. The absence of the long- 
er wavelength C=O stretching, in- 
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Figure 4 


Infrared spectra of cotton cellulose esterified with unsat- 


urated aliphatic acids: (A) 
and with polybasic acids; (C) 
adipic acid. 


dicating the absence of a carboxyl 
group, may mean that both of these 
groups in the dibasic acid have been 
esterified. This would indicate cross- 


linking. 
ESTERIFICATION WITH ARO- 
MATIC ACIDS———In Figure 5 are 


the spectra of celluloses modified by 
esterification with aromatic acids. The 
esterification can be recognized as 
before, by the appearance of the ring 
C=O stretching near 5.8 ». This band 
is the most suitable for measurement 
of the extent of the esterification. 
Esterification with an aromatic acid 


can be differentiated readily from 
imilar modification with aliphatic 


acids and tle various types of aro- 
matic acids employed in the esterifi- 
cation can be differentiated. A cell- 
ulose modified by esterification with 
an aromatic acid is characterized by 
appearance in the infrared spectrum 
of the C=C stretching vibrations of 
the aromatic rings in the 6 » region. 
The phenyl group gives rise to two 
C=C stretching bands at about 6.2 
and 6.7 », the band at the longer 
wavelength being the more intense. 
Conjugation with the benzene ring, as 
in benzoic acid, gives rise to a third 
C=C stretching at about 6.3 », and a 
decrease in the intensity of the 6.7 uv 
band, so that the band at 6.2 » is the 
most intense. In Figure 5 the spec- 
trum of cellulose benzoate reveals one 
moderately strong band with maxi- 
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crotonic acid; 
succinic 


(B) sorbic acid; 


acid; and (D) acids: (A) 


mum at 6.25 », a weak band at 6.35 yp, 
and a weak inflection at 6.7 ». The 
strong band at 5.80 » indicates that 
the cellulose has been modified by 
esterification, the bands at 6.25 and 
6.35 » and the absence of a band at 
6.7 » indicates that this esterification 
has been accomplished by an aromatic 
acid which has an unsaturated group 
conjugated to the aromatic ring, ie, 
a cellulose benzoate type. Benzoyla- 
tion can be distinquished from ester- 
ification with acids containing the 
phenylacyl group by examination of 
this 6 « region. The spectra of cellu- 
lose phenylacetate and_ cellulose 
phenylundecanoate, where there is 
no conjugation with the phenyl ring, 
reveal strong bands at 6.7 p», weak 
bands at 6.25 », and only a very weak 
inflection at 6.35 ». Bands in the 14.0 
# region, arising from C-H deforma- 
tion about the benzene ring, are 
characteristic of aromatic compounds 
and can also be used to identify cell- 
ulose modified by esterification with 
aromatic acids. The spectrum of 
cellulose benzoate exhibits a charac- 
teristic band at 14.1 yw, not observed 
in the spectrum of unmodified cellu- 
lose. This band is also observed in 
the spectrum of cellulose treated with 
phenylacetic acid and phenylunde- 
canoic acid with maxima at 14.4 and 
14.3 », respectively. However, the 
spectra of these last two modified 
celluloses also exhibit bands with 
maxima at 13.0 and 13.1 » which are 
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Figure 5 


Infrared spectra of cotton cellulose esterified with aromatic 
cellulose benzoate; 
(C) cellulose phenylundecanoate; and (D) 


(B) cellulose phenylacetate; 
cellulose cinnamate 


not observed in the spectrum of cell- 
ulose benzoate. These bands are 
characteristic of the phenylacyl group 
and can be used to differentiate be- 
tween acylation with a benzoyl and 


a phenylacyl type reagent. The in- 
frared spectrum of cellulose cinna- 
mate exhibits the C=O stretching 


band at 5.8 », indicating esterification 
and a strong band with maximum at 
13.07 ». The spectrum of cellulose 
cinnamate is also characterized by a 
strong band with maximum at 6.1 p», 
arising from a stretching vibration of 
the C=C group in the side chain. 
This band could be used both to iden- 
tify the type of modification and to 
measure the degree of acylation with 
cinnamic acid. 


CELLULOSE ESTER ANHY- 
DRIDES———Reaction of cellulose 
with aconitic anhydride results in the 
production of a cellulose ester anhy- 
dride as clearly indicated by the in- 
frared absorption spectra of the modi- 
fied cellulose, Figure 6. The C=O 
stretching band, seen at 5.57 pw, arises 
trom this vibration on the anhydride 
ring. Further evidence for the anhy- 
dride ring is found in the appearance 
of the two bands at 13.0 and 13.6 yn, 
characteristic of a C-H bending about 
an anhydride ring. Boiling this treat- 
ed cellulose in water results in a shift 
of the 5.57 » band to 5.80 yw, and dis- 
apperance of the two bands in the 
13.0 » region. These changes in the 
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Figure 6 
Infrared spectra of cellulose aconitate (A) and cellulose aconitic anhydride (B) 
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Figure 7 
Infrared spectra of mesyl cellulose (A) ; tosyl cellulose (B) ; unmodified cotton (C) ; 


cellulose partially acetylated then tosylated 


acid followed by cinnamic acid (E) 


spectra can be accounted for by an 
opening of the anhydride ring to the 
carboxyl group, and further confirm 
the identity of the anhydride ring in 
the modified cellulose. These data 
were used by Wade in proof of the 
structure of the modified cellulose in 
a patent claim (36) and illustrate an 
application of infrared absorption 
spectra of modified celluloses in the 
patent field. 


MESYLATION AND TOSYLA- 
TION - Among the older modifi- 
cations of cellulose are the reactions 
with methanesulphonyl chloride and 
p-toluenesulphonyl chloride to pro- 
duce mesyl- and tosyl-cellulose re- 
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(D); and cellulose esterified with acetic 


spectively. These reactions have re- 
ceived renewed interest recently in 
connection with the use of these 
modified products as_ intermediate 
steps in the further, so-called multi- 
ple, modification of cellulose. The 
spectra of mesyl cellulose and of tosyl 
cellulose are shown in Figure 7. 
Comparisons of these spectra with 
that of unmodified cellulose reveal 
several bands by which mesylation 
and tosylation can be indentified and 
differentiated. Both mesylated and 
tosylated cottons exhibit prominent 
bands at about 7.3 and 8.5 yu, arising 
from the covalent sulfonate group 
—O—SO:—R.In the 12-13 » region 
a band at 12.08 » in the spectrum of 
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Figure 8 


Increase in intensity of the 6.25 and 
12.35 bands in the spectrum of tosylated 
cellulose with sulfur content 


mesylated cotton and at 12.30 yw in 
that of tosylated cellulose, arises un- 
doubtedly from a C-O-S group vibra- 
tion, as this band is not found in 
either the unmodified cellulose nor 
in the spectrum of either of the re- 
agents. A second band at 13.25 wp in 
the spectrum of mesylated cotton and 
at 12.62 » in the spectrum of tosylated 
cotton can be attributed most prob- 
ably to a C-S stretching. Any of these 
bands can be used to identify either 


-mesylation of tosylation and can be 


used to quantitatively measure these 
groups. 

Mesyl and tosyl cellulose can be 
differentiated by means of infrared 
spectra by the appearance in the latter 
of the aromatic ring bands at 6.25 and 
6.7 «. Tosylation can also be distin- 
guished from mesylation by means of 
the 14.2 » aromatic ring band which 
is not seen in either the spectrum of 
the unmodified cotton nor in that of 
the mesylated cellulose. The spec- 
trum of the unmodified cotton exhi- 
bits the usual C-H stretching band 
at 3.5 uw. This band is unchanged in 
the spectrum of the tosylated cotton. 
The spectrum of the mesylated cotton, 
however, reveals a second band with 
maximum at 3.30 yw, arising from a 
C-H stretching of the methyl group 
adjacent to the SOs. The intensity 
of this band increases with degree of 
mesylation and it can identify this 
process, serve to differentiate it from 
tosylation, and be used to quantita- 
tively measure the degree of mesyla- 
tion. Spectra “D” and “E” of Figure 7 
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illustrate the fact that, if a cellulose 
is modified by two reagents success- 
ively, in general, it will be possible to 
identify and to quantitatively mea- 
sure the extent of modification by 
either one of them independently of 
the other. In Spectrum “D” the cell- 
ulose was first acetylated and then 
tosylated, the acetylation blocking 
the primary O-H and the tosylation 
attacking the secondary O-H posi- 
tions. As can readily be seen from 
the spectrum, the detection or deter- 
mination of the extent of acetylation 
by use of the band at 5.70 yu is not 
affected by tosylation, nor is the de- 
tection or determination of tosylation 
by means of any of the bands at about 
6.2, 7.3, 8.5, 12.3 or 14.2 » affected by 
partial acetylation. Similarly, Spectra 
“E” of a cellulose modified first by 
acetylation and then by esterification 
with cinnamic acid illustrates that the 
extent of reaction with cinnamic acid 
can be determined by means of the 
6.12 » C=C stretching band or the 
aromatic ring band at 13.05 ». Total 
esterification can be had by measure- 
ment of the intensity of the 5.72 py» 
C=O stretching band, the extent of 
acetylation can be determined by dif- 
ference. The characteristic broad 
band, arising from C-O stretching of 
the acetate group at 8.10 » confirms 
that the esterification is in part ace- 
tylation. 

In Figure 8 two Beer-Lambert 
curves are reproduced showing the 
relation between the intensities of the 
6.25 and the 12.35 » bands of tosylated 
cellulose and the chemically deter- 
mined sulfur content of the modified 
sample. This figure shows that either 
the band at 6.25 or at 12.35 » can be 
used for a satisfactory determination 
of the degree of tosylation. Extent of 
mesylation can similarly be measured 
by use of the bands at 3.30, 12.08, or 
13.25 » and these quantitative mea- 


surements can all be made in the 

presence of acetylation. 
ETHERIFICATION 

CYANOETHYLATION Cya- 





noethylation of cotton cellulose, the 
reaction with acrylonitrile in the pre- 
sence of sodium hydroxide and water: 


Cell-OH + CH,—CHCN—>Cell-OCH,CH,CN 
to produce cyanoethylated (CN) cot- 
ton which has excellent rot, heat, and 
acid resistance, has been investigated 
extensively (2). The infrared ab- 
sorption spectra, Figure 9, of cellu- 
lose before and after cyanoethylation 


shows that the cyanoethylation pro- 


cess can be readily identified and 
quantitatively measured by means of 
the 4.45 uw band which arises from a 
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Figure 9 
Infrared spectra of native cotton cellulose (A) and CN cellulose (B) 
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Figure 10 
Increase in the intensity of the 4.45 y» band of CN cellulose with nitrogen content 


stretching vibration of the C=N ni- 
trile group. The increase in intensity 
of this band plotted against the mea- 
sured nitrogen content is shown in 
Figure 10. This Figure shows that 
the degree of cyanoethylation can be 
accurately determined from the in- 
frared spectra of the treated fiber or 
fabric. The infrared method is spe- 
cific, determining only nitrile nitro- 
gen in comparison with total nitrogen 
by the Kjeldahl procedure. Thus the 
infrared absorption method has ad- 
vantages in the analysis of samples 
containing other nitrogen groups. 
AMINIZED COTTON Guth- 
rie (10) has published a method for 
the aminization of cellulose with 2- 
aminoethylsulfuric acid. While recent 
interest in this modified cellulose has 
been its use as an intermediate for 
further modification reactions, amin-- 
ized cotton (AM cotton) is an exam- 
ple of an etherification of cellulose to 
produce a product which is more re- 
sistant to light and laundering than 
untreated cotton. AM cotton is easily 
dyed especially with direct dyes. The 
infrared spectrum of AM cotton, Fig- 
ure 11, indicates how this process can 
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be readily identified by either the 
broadening of the O-H stretching vi- 
brations about 3.0 » due to unresolved 
N-H stretching, or the appearance of 
the characteristic N-H deformation at 


6.30 p. 
PARTIALLY BENZ YLATED 
COTTON- The reaction of cell- 





lose with benzylchloride to produce a 
material with good elasticity and 
thermoplasticity has been described 
by Klein, Stanonis, Harbrink, and 
Berni (17). Etherification processes 
can, of course, be readily distin- 
guished from esterifications, by means 
of infrared spectra, by the absence 
of the strong intense characteristic 
C=O stretching band at about 5.7 to 
6.0 yw. Benzylated cellulose can be 
identified by means of its absorption 
spectrum, by the appearance of the 
characteristic C=C stretching bands 
at 6.2 and 6.7 yw, Figure 11 “B”, the 
latter being the stronger, indicating 
no conjugation with the benzene ring. 
The identification can also be made, 
and the extent of benzylation quan- 
titatively determined, by means of the 
C-H bending about the benzene ring 
at 13.57 and 14.34 ux. 
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Figure 11 


Infrared spectra of AM cotton 
cotton (B); carboxymethyl cellulose 
cellulose (D) 


(A); 


CARBOXYALKYLATION 
Partial carboxymethylation of cellu- 
lose with a solution of monochloro- 
acetic acid, followed by treatment 
with a strong solution of sodium hy- 
droxide gives the sodium salt of car- 
boxymethylcellulose: 

CICH,COONa— > 
Cell-O-CH, COON: 


Cell-OH 


This reaction has been the subject of 
several papers from this Laboratory 
(1, 28). A earboxyethylcellulose 
can be prepared by the reaction with 
acrylic acid: 
Cell-OH + CH,—-CH-COONa—> 
Cell-O-CH,CH,COONa 


In either case the reaction product 
will be in the form of a sodium salt, 
and the infrared absorption spectra 
will not reveal the expected C=O 
stretching between 5.7 and 5.8 yp, Fig- 
ure 11 “C” and “D”. However, the 
modification can be recognized by the 
appearance in the spectra of the mod- 
ified cellulose of the characteristic 
carboxylate ion band COO~ at 6.1— 
Identification of this band can 
be established by an acid wash which 
converts the COO~ to the free acid 
with the C=O stretching band at 
5.8 p. 


ALKYLATION OF COTTON 
CELLULOSE WTH ESTERS OF p- 
TOLUENESULFONIC ACID —— 
Weaver, Mackenzie, and Shirley (37) 
used alkyl p-toluenesulfonates to 


6.2 p. 
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and carboxyethyl 


introduce the alkyl group into the 
cellulose molecule. They were suc- 
cessful in preparing methyl- ethyl- 
and propyl-cellulose by this reaction, 
but found that the reactivity of the 
reagent decreases as the length of the 
alkyl group increases. The infrared 
absorption spectra of methyl and 

yl-cellulose are shown in Figure 
i2Z. Methylation or ethylation can be 
detected in these spectra by the ap- 
pearance of two bands between 3.4 
and 3.5 pw, arising from C-H stretch- 
ings. Only one band is seen in the 
spectra of unmodified cellulose at 
3.45 yw, while methyl cellulose and 
ethyl cellulose exhibit bands at 3.45 
and 3.55 pw, and at 3.38 and 3.50 yn, 
respectively, the longer wavelength 
band arising from C-H stretching of 
the methyl, -CH:, group. Differences 
are also seen in the intensity of the 
C-H deformation band at 7.30 4, 
where weak symmetrical deforma- 
tions of the C-H groups of the un- 
modified cellulose are augmented by 
the stronger C-H symmetrical de- 
formations of the -CH: groups at 
slightly shorter wavelengths. Methyl 
and ethyl cellulose can be differen- 
tiated from unmodified cellulose and 
from each other by the characteristic 
bands at longer wavelengths. Methyl 
cellulose exhibits a characteristic 
band at 10.62 yu, not observed in the 
spectra of unmodified cellulose nor 
in that of ethyl cellulose. In the 
spectra of ethyl cellulose are three 
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Figure 12 


Infrared spectra of methyl cellulose (A); unmodified cotton 
cellulose (B); and ethyl cellulose (C) 


bands at 10.85, 11.30, and 12.28 y» not 
seen in the spectra of either the un- 
modified or the methylated cellulose. 


ACETYLATION WITH ACTIVA- 
TED OLEFINIC COMPOUNDS—— 
Frick, Reeves, and Guthrie (7) 
pointed out that the cyanoethylation 
of cotton cellulose with acrylonitrile 
is a special case of a base-catalyzed 
Michael-type addition reaction and 
that under the mild conditions of this 
reaction in the presence of alkaline 
reagents in catalytic amounts only, 
reaction should be feasible with other 
activated olefinic compounds. They 
showed that cotton reacts readily 
with acrylamide to form carbamoy]- 
ethyl cellulose (8) . 


Cell-OH + CH,—CHCONH,—> 


Cell-O-CH,CH,CONH, 


which can be identified readily by 
means of its infrared spectra, Figure 
13, by the appearance of the well- 
known Amide I band at 6.0 », arising 
from a C=O stretching of the -CONH: 
group or by the Amide II band at 6.40 
uw, arising from an N-H deformation 
of this group. They (7) reported that, 
of the activated olefinic compounds 
which they investigated, maleic acid 
and itaconic acid would react with 
cotton in a Michael-type condensa- 
tion but not as readily as acrylamide, 
since higher temperatures were re- 
quired and a lower degree of substi- 
tution was obtained. The infrared 
spectra of carboxyalkylation products 
with the unsaturated acids, maleic 
and itaconic, shown in Figure 13, are 
very similar to those of methyl- and 
ethyl carboxycellulose. The spectra 
indicate the reaction in alkali medium 
to produce a cotton modified with a 
sodium salt. The spectrum of the 
maleic acid reaction product exhibits 
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bands at 6.2 uw and that of the itaconic 
acid reaction product a maximum at 
6.12 ». The interpretation of these 
bands as arising from the COO~— is 
confirmed by re-examination of the 
spectra after a hydrochloric acid 
wash. 


MULTIPLE MODIFICATION 


REACTIONS 

REPLACEMENT OF SULFONYL 
GROUPS— Klein and Snowden 
(16) described the reaction of cotton 
cellulose with sulfonyl chlorides to 
form cellulose sulfonates and the use- 
fulness of these compounds as inter- 
mediates for making new cellulose 
derivatives in which the cellulosic 
hydroxyl group has been replaced. 
In Figure 14 are the spectra of four 
cottons modified by this type re- 
placement reaction. Figure 14 “A” 
is the spectrum of mesylated cotton 
treated with the sodium salt of p- 
toluene sulfonamide. Mesylated cell- 
ulose is detected by the bands about 
7.3. 8.5, and 12.1 ». The p-toluene sul- 
fonamide reagent exhibits similar 
bands at 7.6, 8.7, and 12.4 p. The 
spectra of the reaction product show 
both a decrease in the intensity of 
these bands as the mesyl. groups are 
replaced, and a shift to longer wave- 
lengths as the bands of the reagent 
are replacing them. The bands at 
about 7.4, 8.6, and 12.30 » are prob- 
ably unresolved combinations of the 
vibrations of the mesylated cotton 
and the reagent. Introduction of the 
phenyl group into the cellulose mol- 
ecule can be verified by the appear- 
ance of the aromatic C=C stretching 
band at 6.24 » and the aromatic ring 
band (deformation of C-H groups 
about the phenyl ring) at 14.17 ux. 
Either of these bands could be used 
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sodium salt of p-toluene sulfonamide 
sodium salt of p-methylthiophenol 


treated with the 


tosylated cotton treated with potassium thiocyanate 


(A); mesylated cotton 
(B); 
(C); and 


acetylated cellulose, mesylated and then treated with sodium 


azide (D) 


to measure the extent of the reaction. 

In Figure 14 “B” the spectrum of 
the product obtained by replacement 
of the mesyl group with the sodium 
salt of p-methylthiophenol is shown. 
The spectrum of the product is char- 
acterized by the strong band with 
maximum at 6.68 ». This band is seen 
also in the spectrum of the reagent. 
Its presence can be used to verify the 
reaction and its intensity to measure 
the extent of the replacement. 

A tosylated cellulose has _ been 
treated with potassium thiocyanate to 
produce the replacement product 
whose spectrum is shown in Figure 
14 “C”. Two bands at 4.62 and 4.85 uy, 
assigned to a C- N group identify the 
type of replacement and could be 
used to measure its extent. 

In Figure 14 “D” infrared absorp- 
tion is used to identify a multimodi- 
fied cellulose. This is the spectrum 
of a cotton modified by three success- 
ive reagents. The sample was first 
acetylated, then mesylated, and the 
mesyl group then replaced by treat- 
ment with sodium azide in N,N-di- 
methyl formamide. The acetyl group 
is identified by the usual carbonyl 
band at 5.72 u. Complete replacement 
of the mesyl group is shown by the 
absence of any trace of the 3.3 and 
12.1 » bands. The azide can be inden- 
tified (and measured) by the band at 
4.72 uw arising from an N—N vibra- 
tion. Thus the presence or fate of 
each of the three reactants can be fol- 
lowed by means of infrared absorp- 
ton spectra. 
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MODIFICATION OF AMINIZED 
COTTON———Reeves and Guthrie 
(26, 27) have shown how cellulose 
can be modified to increase the de- 
gree of aminization and have demon- 
strated that such aminized celluloses 
are interesting intermediates for fur- 
ther modification reactions. In Fig- 
ure 15 are shown the spectra of three 
modified celluloses with aminized 
cotton the starting point. In Curve 
“B” the aminized cotton was treated 
with acetophenone, which can _ be 
readily indentified by the intense 
5.96 » band of the C=O stretching of 
the phenone or the 6.25 C=C stretch- 
ing of the phenyl ring. Curve “C” is 
the spectrum of an aminized cotton 
modified by reaction with nitrometh- 
ane, which is identified by the appear- 
ance of the N=O stretching band at 
6.47 ». Chlorophenol was used in the 
modification of the third sample of 
aminized cotton. This product can be 
identified, by its infrared spectrum, 
by the 6.09 and the intense 6.78 4 
band indicating a phenyl ring with 
no conjugation, Curve “D”. 


MODIFICATION OF CARBOXY- 
METHYLATED COTTON———Par- 
tially carboxymethylated cotton (CM 
cotton), cotton etherified by treat- 
ment with chloracetic acid and sod- 
ium hydroxide solution, has been 
shown by Reinhardt, Reid, Fenner, 
and Mayne (29) to be more reactive 
to several modification reactions than 
native cotton. They have recently 
demonstrated the greater rate and 
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extent of reaction in several modi- 
fications. In Figure 16, Curve “A” is 
the infrared spectrum of the sodium 
salt of carboxymethylcellulose as it 
is obtained from the treatment of 
cellulose with chloracetic acid, fol- 
lowed by treatment with strong sod- 
ium hydroxide solution. Curve “B” 
is the same sample after the sodium 
salt has been converted to the free 
carboxyl form by treatment with hy- 
drochloric acid. In Curve “A” the 
strong 6.26 » band arising from a 
stretching vibration of the COO~ ion, 
is readily recognized. In the spec- 
trum of the acid-treated sample the 
free carboxyl is indicated by the 
strong band at 5.76 yw, Curve “B”. 
Curve “C” of Figure 16 is the spec- 
trum of a partially carboxymethyl- 
ated cotton which has been further 
modified by cyanoethylation with ac- 
rylonitrile. The extent of cyanoethyl- 
ation reaction (which has been shown 
by Reinhardt et al to be greatly in- 
creased compared with the cyano- 
ethylation of native cellulose) is in- 
dicated by the C —N, nitrile, group at 
4.45 up. The degree of carboxymethyl- 
ation can be measured quantitatively, 
even after the cyanoethylation reac- 
tion, by measurement of the intensity 
of the 5.76 » C=O stretching band. In 
Figure 17 the Beer-Lambert relation 
for the degree of cyanoethylation of 
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Figure 17 
nitrile band, with 


degiee of cyanoethylation 


CM cotton is shown. By means of 
this type relation, the extent of the 
modification with acrylonitrile can be 
quantitatively determined with good 
accuracy. 


FURTHER APPLICATIONS OF 
THE KBr DISC—INFRARED 
ABSORPTION TECHNIQUE 

TO THE IDENTIFICATION OF 

TEXTILE FIBERS AND FABRICS 


APPLICATIONS TO  RESIN- 
TREATED FABRICS———The ap- 
plications of infrared absorption spec- 
troscopy cited in this report have 
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been limited to modifications of the 
cellulose molecule. They have not in- 
cluded the so-called resin treatments 
which have assumed considerable 
importance in the chemical treatment 
of cellulose. Attempts to identify re- 
sin treatments by means of infrared 
absorption have presented an addi- 
tional difficulty arising from lack of 
sufficient sensitivity. Comparisons of 
the spectra of several resin-treated 
fabrics with the untreated control of- 


ten fail to reveal any differences 
whatever, and, in those instances 
where differences can be detected. 


they have been so small that their 
value for identification purposes is 
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questionable. Obviously, some method 
to enhance these small differences, to 
increase the sensitivity with which 
the changes in infrared _ spectra 
brought about by the resin treatment 
can be observed and measured, is 

y. Attempts to achieve this 
by means of differential infrared 
spectroscopy and the use of linear 
scale expanders are now being inves- 
tigated in this Laboratory. 


APPLICATIONS TO OTHER NA- 
TURAL AND SYNTHETIC FIBERS 
——The KBr disc technique as used 
in this report can be employed to 
obtain very. satisfactory infrared 
spectra of any natural or synthetic 
fiber, yarn, or fabric. Scores of both 
natural and synthetic fibers and fab- 
rics have been measured and in all 
cases very satisfactory spectra have 
been obtained. 

The KBr disc technique is, how- 
ever, somewhat of an empirical art, 
and the most satisfactory procedure 
varies with the nature of the analy- 
tical sample. Two factors, in partic- 
ular, are responsible for failure to 
obtain satisfactory discs and spectra. 
When the index of refraction of the 
sample material is widely different 
from that of KBr, loss of radiation by 
scattering will be encountered and 
poor spectra will result. Harvey, 
Stewart, and Achhammer (12) have 
shown the relation between index of 
refraction and particle size of the an- 
alytical sample. If the index of re- 
fraction is very close to that of KBr 
(as in the case of cotton cellulose) 
satisfactory discs and good spectra 
can be obtained with relatively large 
particles. If the index of refraction 
match is not very close, the particles 
must be ground very fine. Thus, mis- 
match of indices of refraction be- 
tween sample and KBr can be over- 
come, somewhat, by extensive grind- 
ing to yield finer particle size. How- 
if the difference in index of 
refraction is too great, recourse must 
be had to the use of some material 
other than KBr, ie, NaCl, KI, CsBr, 
TH, ete. 

A second cause for unsatisfactory 
KBr discs and resulting. spectra is 
the difficulty or inability to mix the 
samples with KBr. This is most likely 
to occur with resinous material or 
samples that are gummy, sticky, etc. 
This difficulty can often be overcome 
by adding a few drops of a volatile 
solvent to the sample when mixing 
with the KBr. The resultant slurry 
can be uniformly mixed and, when 
the volatile solvent is removed, a 
mixture is obtained from which a sat- 
isftactory disc can be made. 

In Figure 18, Curves “A”, “C”, and 
“E” are spectra of synthetic fibers 


necessary 


ever, 
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Figure 18 
Infrared spectra of (AGB) nylex, (C&D) polyethylene and (EGF) Saran. 


from KBr discs prepared exactly ac- 
cording to the procedure used to 
measure the infrared spectra of mod- 


ified cotton cellulose (25). All are 
quite unsatisfactory. Curve “B” is 


the same nylex sample measured in 
Curve “A”, but the disc used was 
pressed from a sample milled in a 
vibratory ball mill to pass about 200- 
mesh screen (compared with the 20- 
mesh screen used for the modified 
cotton samples). Under these condi- 
tions a satisfactory spectrum was ob- 
tained. Curves “D” and “F” of the 
polyethylene and Saran, respectively, 
were prepared by mulling these sam- 
ples in chloroform while mixing with 
KBr. This technique permitted the 
preparation of discs which result in 
very satisfactory spectra. With pre- 
cautions such as these, satisfactory 
infrared spectra of any synthetic or 
natural fiber can be obtained from 
which valuable information either for 
qualitative identifications or for 
quantitative estimations can be read. 
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Recent Advances in 
Textile Printing, with Special 
Reference to Calcium 
Sulfoxylate Formaldehyde 


Hannay, R J, J Soc Dyers Col 76, 11-15, Jan, 1960 

The rapid increase during the past 
five years in the amount of fabrics 
made from man-made fibers which 
have required printing has produced 
problems, two of which called for de- 
tailed investigations: 

1) How to increase the stability of 
sulfoxylate printing pastes to air oxi- 
dation under certain circumstances. 

2) How to prevent the “swelling” 
or “haloing”’, which occurs when 
printing pastes containing sulfoxylate 
reducing ents are applied to a num- 
ber of man-made fibers which exhi- 
bit much more hydrophobic proper- 
ties that the natural fibers, ie, cotton, 
wool and silk. 

The effect of acidity and alkalinity 
on the stability of sulfoxylate pastes 
and on their reactions with the fiber 
already has been investigated and re- 
ported. A factor which had not been 
studied was the effect of the presence 
of traces of metals in the printing 
pastes on the rate of degradation and 
oxidation of the sulfoxylate. 

A series of experiments was there- 
fore undertaken, and it was establish- 
ed that the presence of quite small 
quantities of certain metals—in par- 
ticular iron and copper—had a very 
significant catalytic effect in increas- 
ing the speed of oxidation of sulfoxy- 
lates. While this rarely causes trouble 
in machine printing with sodium sulf- 
oxylate formaldehyde (CI Reducing 
Agent 2), it is encountered frequently 
in screen and block printing. 

A distinction must be made be- 
tween “swelling” or “haloing” in the 
case of the natural fibers and the ef- 
fect on the synthetic fibers. Swelling, 
eg, on cellulose, is largely due to the 
hygroscopic nature of the printing 
paste and the condensation of moist- 
ure which occurs during steaming. 
With the newer fibers, it is caused by 
the capillary attraction of moisture 
by tue hyrophobic fiber as soon as 
the aqueous printing pastes come in 
contact with the fabric. 

After many experiments, the con- 
clusion was reached that the only 
way to ensure maximum safety lay 
in using a reducing agent which was 
insoluble in water. The problem was 
to produce a water-insoluble sulf- 
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oxylate of the right physical proper- 
ties. 

Zinc sulfoxylate, which is still used 
in discharge prints on silk, is hard, 
crystalline and coarse. Attention was 
turned to the calcium salt, and a 
method of manufacture was devel- 
oped which gave a fine, soft, tale-like 
powder which caused no scratching 
and was fine enough to pass through 
the screens in screen printing. This 
product, sold under the trade name 
“Brotasul”, was found to give excell- 
ent results both in discharge printing 
and in direct vat printing on fabrics 
composed of silk, wool, cellulose ace- 
tate and triacetate, and nylon. The 
stability of prints before steaming is 
much greater when using Brotasul 
than when using the traditional sol- 
uble sulfoxylates. 

Full details are given for preparing 
the printing pastes for these various 
fibers. 

® 


Printing with the Fiber 


Reactives 


Anon, Textile Inds 124, 21, 74-80; 22, 132-3, Jan 
and Feb, 1960 


The most recent color development 
of particular interest to cotton print- 
ers is the fiber-reactive group of dyes, 
which exemplify a new concept in the 
attachment of color to cellulose by 
direct chemical combination rather 
than by mechanical retention. 

The fiber reactives are divided into 
three commercial groups: Procion, 
Cibacron, and Remazol.* The Pro- 
cions and Cibacrons (cyanuric chlor- 
ide reactives) form an ester linkage, 
it is stated. 

A typical printing paste contains 
dye, urea, sodium bicarbonate, sodium 
m-nitrobenzenesulfonate, and _ thick- 
ener. The urea improves the dye 
solubility and promotes fixation. 
Sodium bicarbonate serves as a cat- 
alyst in the dye-cellulose reaction 
by breaking down into alkali (soda 
ash) at the high temperature of aging. 
Sodium m-nitrobenzenesulfonate is a 
protective oxidizing agent to prevent 
dye reduction during aging. The 
thickener may be an alginate gum or 
an oil-in-water emulsion: the rela- 
tive merits of the two types are dis- 
cussed. 

During aging, reaction takes place 
between dye and cellulose in a neu- 
tral steam atmosphere requiring little 


*Latest additions to the field are the 
Drimarene-Z and Reactone brands. 


American Dyestuff Reporter 


control. The prints are then washed 
off to remove all unfixed dye. A part 
of the dye reacts chemically with 
water instead of cellulose, and this, 
having no affinity for the fiber, must 
be removed by washing. 

Among the advantages of the fiber 
reactives are good solubility in water, 
simple preparation of the printing 
paste, and no further color change 
after printing. The chief disadvan- 
tages are the necessity for removal 
of the unfixed color and the high 
cost of the dyes. 

The new dyes are being used pri- 
marily, according to the author, to 
create brilliant color effects or dress 
goods and children’s apparel. They 
have an advantgae over direct dyes 
in better fastness to washing; they 
are said to withstand a #3 wash test. 
Their fastness to light and to chlor- 
ine laundering varies from dye to dye. 

The fiber-reactive dyes can be 
printed alongside other dye classes, 
eg, neutral-aging azoics. 

a 


An Investigation of the 
Carbonizing of Wool 


Zahn, H (Presented at Congress of International 
Federation of Associations of Textile Chemists and 
Colorists, Sept 16, 1959; published by the Society 
of Dyers & Colourists. 


Wool of crossbred quality, in the 
form of cloth, was carbonized with 
sulfuric acid (5% by weight). Part 
of the baked cloth was rinsed with 
water in the mill, part stored in the 
laboratory a) in a desiccator over 
silica gel, and b) in the conditioning 
room at 65% rh up to 29 weeks. After 
five weeks’ and after seven weeks’ 
storage, part of the dry and part of 
the humid cloth was neutralized. 
Subsequently the wool was examined 
for modification by the following 
methods: alkali solubility, pH of 
aqueous extract, pyridine extraction, 
total hydrolysis, Van Slyke amino 
nitrogen, and end-group analysis 
using 1-fluo:o-2,4-dinitrobenzene. 

The findings led to the following 
conclusions: 

1) The alkali solubility of carbon- 
ized wool, if tested soon after prepa- 
ration and corrected for the sulfuric 
acid content, is not increased. 

2) When wool which has been car- 
bonized but not neutralized is stored 
under humid conditions, a progress- 
ive increase in alkali solubility is ob- 
served. During dry storage the alkali 


(continued on page 76) 
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MILL MANAGEMENT LOOKS AT TEXTILE RESEARCH* 


W F ROBERTSON 


Vice president in charge of textile production 


WANT to thank you for the oppor- 

tunity of coming here this morning 
to talk with you on the general sub- 
ject of research in textiles. It is only 
fair to point out that my experience 
in the textile industry has been along 
the lines of production and manage- 
ment, and my attributes are not those 
of a research chemist or engineer, or 
any other type of scientist. However, 
the need for research in our industry 
is urgent and it does not take an ex- 
pert to see that the future of our in- 
dustry is closely tied to future re- 
search and development activities. 

Today, increasing costs due to a 
creeping inflationary trend in our ec- 
onomic system is rapidly pinching the 
profit margins of many industries. 
The textile industry is no exception. 
It is only through technological im- 
provements, automation, and_in- 
creased production that satisfactory 
and acceptable profit levels can be 
obtained and maintained in the fu- 
ture. This is no novel or unusual 
philosophy for Hippocrates, whose 
birth date I do not know but who 
died in 450 BC. He said, “All of men’s 
gains are the result of venturing.” 
The word “venturing” is simply an- 
other way of expressing research—so 
you can see that the need, value, and 
philosophy of research was accepted 
by the learned men five hundred 
years before the birth of ‘Christ. 

The consumers of today are con- 
stantly looking for something new and 
different for themselves, their fam- 
ilies, and their homes. Such things 
can only be made available to them 
through the development of new ideas 
followed by research to provide 
equipment and processes by which 
they can be produced. If the textile 
industry does not provide new pro- 
ducts to fill these demands, other in- 


*Presented before the Piedmont Section’s 
General Research Committee on January 
23, 1960 at Greenville, SC. 
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Riegel Textile Corp 


In his introduction, Fred Fortess, 
chairman of the Research Committee 
of the Piedmont Section, made the 
following remarks: 

“Mr W F Robertson’s participation 
in the program of the General Re- 
search Committee of the Piedmont 
Section is part of a conscious effort 
to bring the thoughts of outstanding 
representatives of textile manage- 
ment to the attention of the individ- 
ual members of the AATCC. This 
type of communication between mill 
management and the AATCC is of 
particular importance if we are to 
assist in satisfying the research needs 
of our industry. 

“In previous issues, the Dyestuff 
Reporter has printed the addresses 
of Sydney M Cone Jr, vice president, 
Cone Mills Corp, and Basil D Brow- 
der, executive vice president, Dan 
River Mills, to the Piedmont Section 
Research Committee.” 


dustries with whom we compete and 
who are more alert to research possi- 
bilities, will capture these new mar- 
kets and new American dollars which 
are so vital to our industry’s growth 
and successful existence. 

Many industrial leaders of America 
feel that research and development 
have made this the age of change 
and this is also why so many econo- 
mists refer to these new 1960's as the 
“Golden Decade.’ American indus- 
try has increased its yearly spending 
for research more than nine fold, to 
over nine billion dollars annually. 
The continuance of this program will 
provide a steady stream of new goods, 
as well as improvement of old items, 
and this will tend to whet consumer 
demand and spending. The textile 
industry must compete with other in- 
dustries for this consumer dollar and 
for this business, but has the textile 
industry shown the same _ research 
awareness as have other industries, 
and particularly the hard goods in- 
dustries? 
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The newspapers and periodicals of 
today have for months devoted more 
space to automation and technological 
improvements than to any other one 
subject, but such discussions do not 
appear with the same frequency in 
the textile press. The reason might 
be illustrated by comparing the auto- 
mobile or the refrigerator of today 
with those of twenty-five years ago; 
and then comparing dyeing methods, 
looms, spinning frames, and other 
textile items and equipment with 
those of twenty-five years ago—which 
show the most improvement? I be- 
lieve you will agree that the auto- 
mobile and refrigerator show much 
more advancement, improvement, and 
change; and you will also agree that 
textiles suffer rather badly from such 
a comparison. 

The textile industry has obviously 
not been as research minded as other 
industries and it must equip itself be- 
fore it is too late. Our late start does 
give us one advantage, or incentive, 
and that is the almost fantastic po- 
tential from which to reap benefits of 
research. But if we are to achieve the 
fruits of such a program, we must 
first sincerely embrace research as a 
sound philosophy and then our in- 
dustry must establish adequate facil- 
ities for its execution. 

Recent years have shown an awak- 
ening of our industry to the vast pos- 
sibilities of research. This is demon- 
strated by the establishment of the 
Textile Research Institute at Prince- 
ton, NJ, and the Institute of Textile 
Technology, Charlottesville, Va, and 
by establishment of research units 
within the corporate structure of 
many of our larger and more pro- 
gressive textile companies. Within 
the past two years two new research 
facilities have been established at 
Clemson, so the industry in our own 
state is beginning to accept the chal- 
lenge of technological supremacy. 
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It was disappointing to read in a 
research journal, this week, that the 
textile industry is not as progress- 
ive as other industries in the field of 
research. A survey was made of 582 
separate corporations in approxi- 
mately twenty industries and these 
582 companies had budgeted 3.2% of 
their 1958 sales for research. The 
majority of the companies in each 
classification did increase their bud- 
get for 1959, and the only exception 
was the textile industry. Ten com- 
panies reported and six of these re- 
duced their budget for 1959. They 
stood alone in this curtailment of re- 
search costs and yet in 1958, their 
budget was only 1.4% of sales against 
an industry average of 3.2%. In con- 
trast, the general industrial machin- 
ery field, chemical field, and compa- 
ies in the instrumentation field, all 
had budgets in 1958 substantially 
over the industrial average and the 
majority of these companies did in- 
crease their budgets in 1959. 

Textile chemical suppliers and tex- 
tile machinery manufacturers are also 
busy in the field of research. This 
has resulted in new approaches to 
finishing and dyeing, and has brought 
to us the shuttleless loom and other 
new types of equipment. This is just 
the beginning and the future might 
well be full of unexpected and excit- 
ing things if our industry will spend 
money on research to change today’s 
fantasies into facts of tomorow. 

It is conceivable and probable that 
the dyer of tomorrow will be half 
chemist and half mechanic who will 
operate machines from push button 
panels and who will instantly match 
shades with some type of technolog- 
ical device. Automation is a common 
word in industry today and there is 
an increased belief in the concept that 
all textile fibers and processes will 
eventually be handled by the appli- 
cation of the principle of aerodynam- 
ics, fluid mechanics, electrostatics, or 
some other scientific engineering 
method-—unbelievable perhaps, but 
but not unthinkable. 

There are, no doubt, some skeptics 
who believe that nothing will ever 
replace the human eye and brain for 
color matching in dyeing, for such 
skepticism is as old as the ages. 
Twenty-five years ago few people be- 
lieved that man would survive travel 
through the sound barrier; that world 
events would be seen in the homes 
all over America; or that man would 
ever seriously be making plans for 
moon or other interplanetary travel. 
Yet, today despite this skepticism, all 
of these things and many other ap- 
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parently fantastic dreams have come 
true, or are on the way. These few 
people in the past who really believed 
in progress, started with an _ idea 
which blossomed into fact due to 
their willingness to seek new ap- 
proaches toward scientific advance- 
ment and progress through research. 

The paper industry has become 
highly mechanized and its proced- 
ures and processes are closely related 
to many textile finishing methods, 
since both deal primarily with the 
handling of cellulose. Machines in 
the paper industry are operated from 
panels and all processes are handled 
with the most modern type of elec- 
tronic controls. These devices have 
reduced the physical effort required 
to produce paper and have increased 
the productivity of the individual 
many times over. The textile indus- 
try is far behind in this area and 
there lies a challenge to all of us who 
seek our future in this business. 

In France, there is a very modern 
mill whose owner felt that the man 
hours réquired to produce a pound 
of clotht was all out of proportion 
with the effort expended and the cost 
involved. He engaged the services of 
an engineering concern and abandon- 
ed all accepted methods of spinning 
and weaving procedures. His spin- 
ning frames are newly equipped with 
electronic controls and devices which 
minutely control operations and ac- 
curately predict doffing and creeling 
cycles. A large panel is operated by 
one girl and, through the information 
relayed to this panel, she directs a 
small work force which operates the 
entire spinning room. This work 
force is much smaller than the labor 
complement in a spinning room of 
equivalent size in this country. 

The same approach has been fol- 
lowed in weaving. There, the panel 
shows the weave room efficiency at 
all times, every minute of the day. It 
signals for the loom fixers when 
looms stop or efficiency drops; it 
shows when and which loom needs 
doffing, and it records many of the 
variables affecting the efficiency of 
the weaving departr:cnt. Again, one 
girl at the panel directs a work force 
much smaller than is normally em- 
ployed in a weave room of that size. 
The mill admits that the system is not 
yet completely perfect but it is a big 
step toward automation and the poss- 
ibilities of the program are enough to 
kindle a fire under anyone’s imagi- 
nation. 

Most of you here today are chem- 
ists or in positions directly related to 
chemical processes of the finishing 
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and dyeing end of the textile indus- 
try. We have mentioned scientists 
and engineers in this research endea- 
vor and you chemists have an equally 
important role in the program. Your 
task will be to incorporate the chem- 
ical aspect or the chemical factors 
to any electrical, mechanical, atomic, 
or aerodynamic development. 

This is not an easy assignment nor 
is the role of the research chemist a 
simple one. It reminds one of the old 
saying, “You don’t have to be crazy 
to be a chemist, but it helps a ‘hellava’ 
lot.” Most other scientists feel that 
chemists operate from established 
formulae and that chemists should 
always be ready to provide any need- 
ed information on a moment’s notice. 
However, it is unreasonable to ask a 
chemist to come up with the right 
answer during lunch when the per- 
fection of some mechanical device has 
taken years of research by a platoon 
of other scientists. After all, a chem- 
ist is also a scientist and not a wizard 
of Oz. 

The proper balance in basic re- 
search for the textile industry will 
require the brain power of many 
chemists to correlate the complex 
problems which arise in handling dif- 
ferent fibers through diverse process- 
es blended into a terrific variety of 
fabrics. In olden days, and our in- 
dustry dates back 6,000 years to the 
flax weaving industry in Egypt in 
4800 BC, our problems were rather 
simple and along orthodox lines of 
reasoning, but they have become in- 
creasingly more complex and_ today 
they are certainly more unortho- 
dox than ever before. The modern 
concept of research will take a versa- 
tile staff composed of many specialists 
in the chemical field. These would, 
among others, include organic, ana- 
lytical, polymer, and _ biochemical 
chemists along with physicists and 
engineers of all kinds. 

You should recognize, then, that 
the textile industry’s research aware- 
ness offers unlimited opportunities 
and a challenge to you chemists who 
must become cognizant of the in- 
creasing world-wide demand for sci- 
entific and technological achieve- 
ments and advancement. No longer 
can you be content to concern your- 
self during your working hours with 
the everyday problems which con- 
front our industry but, as chemists, 
you must ever be scanning the hori- 
zon; even looking into the unknown 
and unforeseeable future, to find new 
fields to conquer. Our industry de- 
pends upon our ingenuity and our 
ability to conceive, develop, and per- 
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fect a new and better approach in 
the science of textile operations. 

No one person has yet learned how 
to corner the idea market, and no 
one man is going to be the answer to 
our industry’s problems. Our indus- 
try needs all of its people and all 
types of people to be research mind- 
ed, to be willing to try new methods, 
and to be ready to accept changes. A 
recent research periodical has an ex- 
cellent description of the pattern re- 
search must follow today to be suc- 
cessful and I quote, “The increased 
tempo of competition in research is 
transferring freedom from individuals 
to that of groups of specialists. For 
success, the inventiveness and imagi- 
nation of one specialist needs to be 
combined with those of a different 
specialist and in turn with yet an- 
other specialist. Diversity in outlook 
among members of a research team is 
one of those stimulating influences 
by which one thing leads to another 
in the chain reaction of discovery.” 
You chemists can go a long way to- 
ward providing the leadership in an 
organized venture. 

Participation in research programs, 
interest in research papers, and par- 
ticipation in any project, association, 
or institute devoted to research is 


important to every member of the 
textile industry, and especially to you 
chemists. Your own association dir- 
ects much of its talent and time to 
research. One of the outstanding 
contributions to our industry and to 
our country was the work the Amer- 
ican Association of Textile Chemists 
and Colorists did on the problem of 
flammability of textile wearing ap- 
parel. The AATCC not only devel- 
oped an adequate testing mechanism 
but it was instrumental in guiding 
the Government toward drawing up 
regulations ana specifications which 
are not only practical for the textile 
industry but which give the maxi- 
mum necessary protection to the 
American public, which is our textile 
consumer. 

Your serious, sincere, and active 
participation in the Association’s 
meetings and programs can contrib- 
ute much to the development of new 
ideas for our industry because the 
AATCC is an excellent vehicle for 
carrying out the group approach to 
research. Most of the management in 
the textile industry today is interest- 
ed in any movement dedicated to re- 
search and progress, as is the AAT- 
CC. This morning it was pointed out 
that management in some areas did 


not show a keen interest in their men 
participating in the program of this 
association and therein lies another 
challege to you men here today. You 
have a real selling job to do because 
I am firmly convinced that the man- 
agement of any plant would demand 
your participation if he realized that 
the main endeavor and objective of 
this association is to develop new and 
better techniques for our industry. 
So you should come to these meetings 
not as an auditor or observer but as 
a very active participant. Your ideas 
thrown into the pot with the ideas of 
others can be molded into something 
new, something different, and some- 
ting better for our industry. 

The textile industry now stands at 
the threshold of an unpredictable fu- 
ture and its success is at stake. Shall 
we wallow in the trough of unchang- 
ing stagnation or will we accept the 
challege of dynamic research to 
achieve scientific and technological 
progress which is so essential to the 
survival of our textile industry as a 
profitable field of endeavor? It’s up to 
us men in the industry today and 
there is no tim. to waste. We must 
get moving in the right direction— 
and that direction is down the road 
to research and to ultimate success. 





H W STIEGLER RETIRES AS DIRECTOR OF RESEARCH 


AROLD WINFRED STIEGLER, 

who has served AATCC as direc- 
tor of research for more than fifteen 
years, will retire from the post on 
April 5. No successor has been named. 
He will receive retirement benefiits 
under a plan approved by Council at 
its most recent meeting in January. 

Dr Stiegler was appointed director 
of research in December, 1945, 
charged with the general supervision 
of all research work, both at National 
Headquarters in Lowell, Mass, and 
elsewhere. He has been headquar- 
tered at Lowell since that time. 

Born in Lawrence, Mass, April 5, 
1895, Dr Stiegler was graduated from 
Lowell Technological Institute in 
1918. He later did post-graduate work 
at Massachusetts Institute of Tech- 
nology and Northwestern University, 
receiving his PhD from the latter in- 
stitution in 1924. He had teaching ex- 
perience both at LTI and Northwest- 
ern. 

During World War I, he served in 
the Chemical Warfare Service and 
worked with W Lee Lewis during the 
the discovery and development of 
Lewisite, the American “mustard” 
gas. After the war, he became an 
assistant to Dr Lewis, head of the 
chemistry department at Northwest- 
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STIEGLER 


HAROLD W 


ern, and did further research on 
Lewisite and its derivatives. He re- 
mained in the Officers Reserve, 
Chemical Warfare Service until 
World War II, when he was called 
again to active duty in 1942 in the 
Office of the Chief, Protective Divi- 
sion, Chemical Corp, Washington, 
DC, as a Lieutenant Colonel. He la- 
ter served on the staff of the Com- 
manding General, Tech Div, as chief, 
Protective Div, Technical Command. 
He has served as commanding officer 
of the USAR research and develop- 
ment group, New England area. 
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Dr Stiegler has had wide exper- 
ience in both the chemical and textile 
industries in research and admini- 
strative capacities. He has special- 
ized in organic chemistry, dyes and 
textile chemicals, finishes, auxiliaries, 
textile processing, test methods and 
instrumentation. He has been on the 
research staffs of National Aniline 
Div, Allied Chemical Corp; Rohm 
and Haas Co; Cheney Brothers; and 
from 1936 to the time he reentered 
the Armed Services in 1942, was head 
of the Textile Chemicals Division, 
American Cyanamid Co’s Research 
and Development Laboratories at 
Stamford, Conn. 

In addition to his extensive work 
in AATCC, in which he was in the 
forefront in the development of test 
methods and equipment, eg, the Ac- 
celerotor, Dr Stiegler is a member 
of the American Chemical Society; 
American Association for the Ad- 
vancement of Science (fellow); 
American Institute of Chemists (fel- 
low); American Society for Testing 
Materials; American Standards As- 
sociation; Textile Research Institute; 
Advisory Committee, Commercial 
Standards, U S Dept of Commerce; 
Sigma Xi; Alpha Chi Sigma; Phi Psi; 
and the Manhattan Club (NY). 
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Membership Applications 


February 18-March 2, 1960 
STUDENT CHAPTER 


Clemson College 

Jerry S Byrd Jr—Student, Clemson 
College, Clemson, SC. Sponsor: J 
Lindsay. 

Bobby L Neal—Student, Clemson 
College, Clemson, SC. Sponsor: J 
Lindsay. 

Francis A Townsend Jr—Student, 
Clemson College, Clemson, SC. Spon- 
sor: J Lindsay. 


March 3, 1960—March 9, 1960 


NEW ENGLAND REGION 
Northern New England Section 


Senior 


Donald J Mann—Pres, treas, Buck- 
ley & Mann Inc, Franklin, Mass. 
Sponsors: A T DiMasi, L R Scolavino. 


Rhode Island Section 


Senior 
John W Mason—Tamay Chemical 
Products Co, Woonsocket, RI. Spon- 
sors: R H Phillips, J A Cooney. 


Western New England Section 
Associate 
Donald A Hughes—Res_ chemist, 
nonwoven fabrics, R T Vanderbilt Co, 
Paper Dept, Norwalk, Conn. 


CENTRAL ATLANTIC REGION 
Delaware Valley Section 


Transfer to Junior 
Marjie G Scott—Junior scientist, 
Textile Research Institute, Princeton, 
NJ. Sponsors: H J White Jr, L 
Rebenfeld. 


Metropolitan Section 
Senior 

Victor B  Meyer—Senior chem, 
polymer dev & applications, Central 
Res Labs, Air Reduction Co Ine, 
Murray Hill, NJ. Sponsors. H A 
Rutherford, H Y Jennings. 

Irwin R Needle—Sales service & 
product dev engr, Industrial Rayon 
Corp, New York, NY. Sponsors: C R 
Trommer, C A Whitehead. 

Lee H Simith—-Asst sales mgr, Kol- 
ker Chem Corp, Newark, NJ. Spon- 
sors: A Malick, T J McDonald. 

James R Woodcock—Lab techni- 
cian, Putnam Chem Corp, Beacon, 
NY. Sponsors: J Moss, A J Forman 
Jr. 

Ass sciate 

Jacques Leviant—Executive in im- 
port, export field, Industrial Chem & 
Dye Co, New York, NY. 

Transfer to Senior 

Armand L Greenhall—Tech advi- 

sor, United Merchants Sales, New 
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York, NY. Sponsors: J L Faweett, 
G R Thompson. 


SOUTHERN REGION 
Piedmont Section 


Senior 

Kenneth M Flowe—Dyer, Manetta 
Mills Inc, Lando, SC. Sponsors: N M 
Hollis, C O Stevenson. 

Gene A Hughey—Dyer, Old Dom- 
inion Finishing Co, Div Burlington 
Ind Inc, Hurt, Va. Sponsors: E B 
Cook Jr, S G Williams. 

Junior 

William V Bessonette Jr—Lab tech, 
Sovelco Mills Inc, Winston-Salem, 
NC. Sponsors: E O Jones, J E Nettles. 

Associate 

Emile Jacumin Jr—Quality control 

chem, Wica Chem Inc, Charlotte, NC. 
Student 

Pau! R Drossin—Control lab asst, 
Wica Chem Inc, Charlotte, NC. 
(Charlotte College). Sponsor: J H 
Norman. 

Transfer to Senior 

Joseph J Harand—Supt, Rosemary 
Finishing Plant, J P Stevens & Co 
Inc, Roanoke Rapids, NC. Sponsors: 
R E Rettew, J F McAlister. 

Transfer to Junior 

Robert C  Bratton—Tex chem, 
Amerotron Co, Barnwell, SC. Spon- 
sors: J W Stallings, W S Myers. 


South Central Section 
Senior 
Ralph J Brysson—Chemist, South- 
ern Utilization Res & Dev Div, Ag- 
ricultural Res Service, U S Dept of 
Agriculture, New Orleans, La. Spon- 
sors: L W Mazzeno, W N Berard. 


Southeastern Section 
Senior 
James A Hall—Chem engr, Farm 
& Industrial Chem Co, Smyrna, Ga. 
Sponsors: W B Macke, F Mayo. 
Junior 
David F Smith—Mgr, stock dyeing, 
Peerless Woolen Mills, Rossville, Ga. 
Sponsors: P O Anderson, M Monta- 
gue. 
Transfer to Senior 
Ralph W Suggs—Dyer, Peerless 
Woolen Mills, Rossville, Ga. Spon- 
sors: P O Anderson, M Montague. 


WESTERN REGION 
Mid-West Section 


Transfer to Junior 
William E Helmick—Res tech, Col- 
umbia Southern Chem Corp, Barber- 
ton, O. Sponsors: B O Pray, R R 
Currier. 
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STUDENT CHAPTERS 
Auburn University 
Kenneth D Holder—Student, Au- 
burn Univ, Auburn, Ala. Sponsor: 

James H Cox. 

James D White—Student, Auburn 
Univ, Auburn, Ala. Sponsor: James 
Hm Cox. 


Clemson College 
Charles W Heffner—Student, Clem- 
son College, Pendleton, SC. Sponsor: 
Joseph Lindsey. 
Jackson N Nalls—Student, Clem- 
son College, Pendleton, SC. Sponsor: 
Joseph Lindsey. 


UNCLASSIFIED 


Senior 
Frederick R Conway—Supt of dye- 
ing, Globe Processing Co Ltd, Mon- 
treal, Que, Canada. Sponsors: G A 
Wilkie, N G Koehler. 
Transfer to Senior 
Rodolfo J  Einstein—Asst — supt, 
Sudamtex S Q, Textil Sudamexicane, 
Buenos Aires, Argentina. Sponsors: 
G R Thompson, G J Mandikos. 
March 10-March 16, 1960 
NEW ENGLAND REGION 


Western New England Section 
Senior 
Henry J Rynkiewicz—Lab dir, 
Skeist & Schwarz Labs Inc, New 
York, NY. Sponsors: H C Speel, E 
Schwarz. 


‘CENTRAL ATLANTIC REGION 
Delaware Valley Section 


Senior 

Zoltan A Bucsay—Foreman dyer, 
United Dyeing & Finishing Co, Cat- 
asauqua, Pa. Sponsors: A N Patter- 
son, D V Speese. 

Roy O Caffey Sr—Supt, dyeing & 
finishing, Puritan Sportswear Corp, 
Altoona, Pa. Sponsors: J J Murphy, 
W H Bertolet III. 

Albert E Taylor—Gen mer, tex 
mfg, O F Zurn Co, Philadelphia, Pa. 
Sponsors: G R Thompson, G M Kid- 
der. 


SOUTHERN REGION 
Piedmont Section 


Senior 

Dean A_ Bixler—Dir research, 
Moretex Chem Products Inc, Spartan- 
burg, SC. Sponsors: O J Goldstein, 
I S Hurd. 

Raleigh W Frye—Owner & opera- 
tor of Chem Co, Catawba Color & 
Chem Co, Hickory, NC. Sponsor: M 
W Moore, D G Lashmit. 

(concluded on page 63) 
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38th National Convention——— 


of Textile Chemists and Colorists 


RETROSPECT AND PROSPECT: PROGRESS AND PROBLEMS 
IN “WASH-AND-WEAR”—PRELIMINARY REPORT* 


PAULINE BEERY MACK, MARGUERITE CATHERINE BARRA, ATTELIA LOUISE MULLER, 
and ELIZABETH FLOWERS THOMAS 


with the technical assistance of 
ELIZABETH FAYE HERRING 


College of Household Arts and Sciences 


INTRODUCTION 


HIS is a preliminary study of gar- 

ments sold as having “wash-and- 
wear” characteristics, with particular 
reference to their appearance after 
repeated hand launderings, launder- 
ings in an automatic home washer, 
and launderings in a power washing 
machine by a method recommended 
for commercial laundries, with rat- 
ings made by a panel of textile spe- 
cialists. Included also were the fol- 
lowing: a) timing of the period re- 
quired to touch up garments not 
given the highest ratings to a point 
at which they were regarded as sat- 
isfactorily wearable both with respect 
to the appearance of the cloth and of 
the seams and other stitching; b) a 
test for chlorine retention: c) periodic 
tests for fabric breaking and tearing 
strengths; and d) measurements for 
dimensional stability. 

Forty-two garments have been in- 
cluded in the study to this point, al- 
though only 32 have been taken 
through the twenty-fifth laundering 
by each of the three methods. This 
preliminary report includes only these 
32 garments. It is the intention of the 
authors that all 42 garments. with 
others added to the study, will be 
taken trough 50 launderings by each 
of the three methods before a final 
report is made. 


PROCEDURE 
PROCUREMENT OF GARMENTS 
——Some of the garments used in 

the investigation were purchased in 
retail stores after the labels were 
read. Others were suggested by those 
in the various branches of the textile 
industry whose advice was sought in 
order to secure aS many types of 
“wash-and-wear” fabrics made of 
cottons, blends, and man-made fibers 
as would be reasonably representa- 


*Presented by Pauline Beery Mack on 
October 8, 1959 at the 38th National Con- 
vention, held in Washington, DC 


April 4, 1960 e 


Texas Woman’s University 
Denton, Texas 


Fcrty-two types of garments sold 
as having “wash-and-wear” charac- 
teristics were used in a study of their 
laundering behavior. Hand washing, 
laundering in an automatic home 
washing machine, and power laun- 
dering methods were used. The gar- 
ments included children’s _ slips, 
children’s play clothes, women’s 
slips, women’s dresses, men’s shirts, 
and men’s work clothes. 

The following types of fabrics were 
included: cotton; nylon; Dacron; cot- 
ton and Cupioni; cotton and nylon; 
cotton and Dacron; cotton and Arnel; 
and cotton and Kodel. 

Following each laundering, the 
garments were rated by a panel of 
textile specialists according to a 
four-classification scheme on two 
bases: a) the appearance of the fab- 
ric; and b) the appearance of the 
seams and other stitching. The gar- 
ments differed widely in the ratings 
received in each category, beginning 
with the first laundering. 

After each fifth laundering, the 
garments were touched up with a 
hand iron until they were regarded 
as meeting an acceptable standard. 
The time required in the various 
cases differed, although it was far 
less in all cases than that which 
would have been needed for the 
ironing of a similar garment of 
which the fabric had not been of the 
“wash-and-wear” type. 

Chlorine retention tests were run 
on all of the fabrics before launder- 
ing and some were found to be 
chlorine-retentive. Periodic break- 
ing and tearing strength tests were 
made on the fabrics, which displayed 
marked differences in strength re- 
tention on repeated launderings, with 
tearing strength tending to be more 
susceptible to loss than breaking 
strength. 


tive of the industry. All garments in 
the study were purchased; none was 
donated. 

Garments of kind were pur- 
chased in sufficient number to permit 
some to go through each of the var- 
ious laundering processes intact so 
that they could be rated in their en- 
tirety, and pressed when pressing was 
regarded as needed, with the pressing 


one 
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time recorded. Others were used for 
the purpose of yielding test swatches 
at intervals during the sequence of 
laundering procedures. 


TYPES OF FABRICS AND GAR- 
MENTS———The following types of 
fabrics with respect to fiber content 
are included in the garments about 
which this preliminary report is 
made: cotton; Dacron; nylon; cotton 
and Arnel; cotton and Cupioni; cot- 
ton and Dacron; cotton and Kodel; 
cotton, Dacron, and nylon. A variety 
of weaves is represented. All blends 
in the study contained cottons in 
amounts ranging from approximately 
20 to 88 percent. 

Information elicited from the man- 
ufacturers, not yet complete, indi- 
cates that the following finishes are 
found on the fabrics from which the 
garments have been constructed: 
ethylene urea, triazones, and other 
resins, some of the latter of the urea- 
and melamine-formaldehyde types. 
Some fabrics were finished merely 
with surface lubricants. 

The garments include 
clothing, women’s - slips, 
dresses, men’s shirts, and uniforms. 

Figure 1 illustrates some of the gar- 
ments in the study. 


LAUNDERING METHODS ——— 
All garments were given three types 
of separate launderings for compar- 
ative purposes, as noted. 


children’s 
women’s 


Hand Laundering. Hand launder- 
ing was conducted at 100°F for a to- 
tal of 15 minutes in a neutral soap 
solution, followed by 15 minutes of 
rinsing in running water maintained 
at 80°F. In the initiation of the first 
part of the hand laundering opera- 
tion, suds were rubbed into the parts 
of the garment where soiling was re- 
garded as most likely. The garment 
was pulled up and down in the soap 
solution and allowed to remain un- 
disturbed during rinsing without 
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Figure 1 
Part of the garments used in the study 


squeezing or wringing either during 
the sudsing or rinsing operation. All 
hand-laundered garments were al- 
lowed to drip dry, after being placed 
carefully on hangers and smoothed 
with the hands. The top buttons of 
all shirts and the top fasteners of 
other garments were secured when 
they were placed on the hangers. 


Laundering in an Automatic Home 
Washing Machine. The automatic 
washing machine used in this study 
was of the top-loading type, with a 
“hot” cycle which provided a maxi- 
mum temperature of 130°F, and a 
“warm” cycle which gave a temper- 
ature of 100°F. The over-all time for 
each cycle was 25 minutes. The 
weight of load suggested by the man- 
ufacturer of the machine was fol- 
lowed in all launderings of this cat- 
egory. All of the garments were al- 
lowed to drip dry after laundering 
by this method except three, for 
which the manufacturer’s washing 
directions stated that they could be 
machine dried. These included a 
woman’s white uniform and _ two 
shirts for men. The partial drying of 
these garments in the drying sequence 
of the automatic washer required an 
additional five minutes. 


Power Laundering. The garments 
were laundered in a power wash- 
wheel in the university laundry, with 
a member of the team on this re- 
search project conducting each laun- 
dering in the interest of uniformity. 
The rated load of fabric for the ma- 
chine was used. A high-titre neutral 
soap built with sodium orthosilicate 
in the ratio of 2 to 1 served as the de- 
tergent. The formula shown in Table 
I was followed. 
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METHOD OF RATING LAUN- 


DERED GARMENTS———A panel 
of three textile specialists rated each 
garment independently after each 


laundering on two bases: a) the ap- 
pearance of the fabric; and b) the 
appearance of seams and other stitch- 
ing in the garments. Specimens of 
fabrics obtained from the garments 
themselves after the first and second 
launderings served as the standards 
for four classifications of the appear- 
ance of the fabric. We applied the 
designation “Class 1” to those fabrics 
which were regarded as_ wearable 
without any pressing.’ Our standard 
for this classification represented an 
appearance which matched or closely 


'‘EDITOR’S NOTE: It should be noted that 
this is a reverse procedure to that rec- 
ommended in AATCC Tentative Test Meth- 
od 88-1958, in which Class 1 represents the 
least wrinkle resistance. See page 156 of 
the 1960 Technical Manual. 
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approached that of the new fabrics. 
We applied the designations “Classes 
2, and 3, and 4” to those fabrics which 
had progressively greater amounts of 
pebbling and/or creasing. Photo- 
graphic reproductions of fabric were 
not regarded as easily interpretable 
in terms of actual fabric in the opin- 
ion of members of the panel. 

In the same way, four garments 
were chosen from the first two laun- 
derings to serve as standards on a 
four-class basis for the ratings on ap- 
pearance of seams and other stitch- 
ing. Figure 2 shows these four class- 
ifications for stitching on_ shirts. 
Again, actual garments rather than 
photographs served best as classifica- 
tion standards. 


METHOD OF TOUCHING UP 
GARMENTS WITH A HAND IRON 
———Garments not regarded as fall- 
ing in our “Class 1” designation, both 
on the basis of fabric and of stitching, 
were touched up with a steam-elec- 
tric iron to bring them to a standard 
of satisfactory appearance. Two per- 
sons were engaged in the pressing 
test, one to perform the ironing in the 
areas prejudged to need the touching 
up, and one to clock the time on a 
timer. The timer could not be set 
as in ordinary use, of course, because 
the time required for any ironing op- 
eration could not be anticipated. The 
hands of the timer could be watched, 
however, for careful recording on the 
basis of seconds. 


BREAKING STRENGTH ME- 
THOD———The breaking strength 
determinations were made in the wet 
state, according to the Raveled Strip 
Method of the American Society for 
Testing Materials, ASTM Designation: 
D 39-49, Paragraph 13 (1). 





TABLE | 


Power-laundering formula 


Temperature Time 


Steps (degrees F) (minutes) 
1) Break 160 7 
2) Suds 160 tapered to 150 7 
3) Bleachsuds 145 7 
4) Rinse 145 3 
5) Rinse 130 3 
6) Rinse 110 3 
7) Sour 90 5 
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Water 
level 
(inches) 


Supplies in washwheel 
per 100 pounds of fabric 


5 Sufficient quantity of neutral soap 
built with sodium orthosilicate in 
the ratio of 2 to 1 to produce a 
running suds 


Additional built soap, if needed, 
to maintain a running suds 


uw 


5 One quart of sodium hypochlorite 
having 1.0 percent available 
chlorine, which, with the residual 
suds yields pH 10.2 to 10.8 


12 x 
12 x 
12 x 
5 An amount of ammonium silico- 


fluoride to produce pH 5 to pH 6 
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fabric may perform in a ‘‘wash-and-wear’ 


TEARING STRENGTH METHOD 
—— The tentative method of the 
American Society for Testing Mater- 
ials (1) was followed in making de- 
terminations for tear resistance of 
woven fabric by the falling pendulum 
(Elmendorf) technique, ASTM Desig- 
nation:D 9424-56T. The method of 
wetting the tear test samples was that 
used in the ASTM breaking strength 
method cited above. 


CHLORINE RETENTION TEST 
———During studies covered by six 
preliminary reports, it was found by 
Wham, Mack, and colleagues (2, 3, 4, 
0, 6, 7) that a test which did not in- 
clude accelerated exposure to light 
failed to predict chlorine-retention in 
fabrics as exhibited in terms of 
strength loss during repeated laun- 
derings. Exposure to chlorine solu- 
tions alone, with no exposure to 
light, failed to differentiate between 
damage to the fabric from the chlor- 
ine itself, and damage from chlorine 
retained in the finish. In a seventh 
report (8), an accelerated aging test 
for chlorine retention was suggested. 
This included immersion of test fab- 
rics in a solution of sodium hypo- 
chlorite comparable in concentration 
of available chlorine to that recom- 
mended in these laboratories for 
power laundry practice, followed by 
rinsing, air drying, and exposure in 
an FDAR Fade-Ometer for 40 hours 
with results compared with a simi- 
lar Fade-Ometer exposure of fabric 
Specimens not given the chlorine 
treatment. The test as used in this 
study follows: 
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Step 1. 


Step 2. 


Step 3. 


Step 4. 


Step 5. 


Step 6. 


American Dyestuff Reporter 


Figure 2 
This represents various classifications of stitching appearance 
shirts following washing (no ironing), with Class 1 on the extreme right and the other classes progressing from right to left. 
The stitching in some individual areas on shirts of lower classes may appear better than that on a shirt of a higher class; but 
a summation of ratings in specified locations of a garment determines the over-all class assigned. No matter how satisfactory a 


Prepare raveled strip spec- 
imens for breaking strength 
determinations in sufficient 
number for two series of 
tests. 

Place one set of fabric test 
specimens in distilled water 
containing 0.13 percent of 
available chlorine, raise 
temperature to 140°F, and 
stir for 10 minutes. 


Rinse this set of fabric 
specimens thoroughly five 
times, by immersing for 30 
seconds each time in dis- 
tilled water with vigorous 
stirring; allow specimens to 
air dry. 

Expose these specimens for 
40 hours in a_ standard 
FDAR-type Fade-Ometer, 
remove and press with a 
hand iron for 80 seconds at 
a controlled temperature of 
275°F, lifting the iron after 
each 10 seconds of contact. 


Immerse the second set of 
raveled strip specimens in 
distilled water without the 
sodium hypochlorite for a 
total time equivalent to 
that used in Step 2, above. 
Air dry. Place in the Fade- 
Ometer for 40 hours, re- 
move and press as in Step 
4. 


Compare the breaking 
strength losses in the two 
sets of breaking strength 
specimens. 


(exclusive of fabric appearance) 


on men’s ‘‘wash-and-wear”’ 


garment, poor stitching performance will interfere with the garment’s over-all appearance. 


DIMENSIONAL STABILITY TEST 
———tThe dimensional stability of the 
fabric in each garment was ascer- 
tained by a measurement of 10-inch 
squares marked in the test garments, 
after one, five, 10, 15, and 25 launder- 
ings, using the laundering method 
recommended in the directions on the 
tag accompanying the garment. After 
the twenty-fifth laundering, shrink- 
ages by all three washing methods 
were compared. 


DISCUSSION 
OF FINDINGS 


An extremely important considera- 
tion with respect to garments sold as 
“wash-and-wear” is the validity of 
the ‘“wash-and-wear” claim. How 
does the appearance of the garment 
compare with its original appearance 
after one washing and after repeated 
successive washings? Assuming that 
the appearance of the fabric of which 
the garment is made and the appear- 
ance of the stitching on the garment 
constitute the chief components re- 
sponsible for the over-all appearance 
of the garment itself, how do these 
two factors respond to repeated laun- 
derings? 

In addition to an evaluation of the 
“wash-and-wear” characteristics of 
a garment of this type, certain other 
considerations should be taken into 
account. Suppose the garment is not 
entirely satisfactory in appearance 
after a given laundering, how much 
time must be consumed in ironing the 
garment to bring it to an acceptable 
appearance? Is this time substantially 
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less than that which would have been 
required in a garment not designated 
as “wash-and-wear?” Also, if a spe- 
cial finish has been given to the fab- 
ric of which a “wash-and-wear” gar- 
ment has been constructed, does the 
finish have chlorine-retentive prop- 
erties which ultimately will weaken 
the fabric, or does the finish itself re- 
duce the strength of the fabric on re- 
peated washings, thus reducing the 
wearing life of the garment? Is the 
dimensional stability of the fabric as 
good as the vendor claims? 

The preliminary findings presented 
and discussed in the following sec- 
tions of this report give a partial an- 
swer to some of these questions. 


EVALUATION OF “WASH-AND- 
WEAR” PROPERTIES OF GAR- 
MENTS————As noted, a panel of 
three textile specialists rated the gar- 
ments after each laundering on two 
bases, that of the appearance of the 
fabric and that of the appearance of 
the seams and other stitching. A rat- 
ing of Class 1 by our method of de- 
signation denoted that the garment 
under consideration was regarded as 
wearable with respect to the factor 
being classified. 

First, all 32 garments which had 
been brought through 25 launderings 
were thrown together for comparisons 
of the classification results obtained 
from hand laundering, laundering in 
an automatic home washing machine, 
and power laundering, both on the 
basis of appearance of the fabric and 
of the stitching. Then the garments 
were separated into cottons and 
blends and reclassified on the same 
bases. Although the garments made 
of fabrics composed entirely of man- 
made fibers were included in the ra- 
tings of the “wash-and-wear” char- 
acteristics of all garments pooled to- 
gether and brought through 25 laun- 
derings, the number receiving classi- 
fications during this number of wash- 
ings was regarded as too small to 
justify a separate classification in this 
preliminary report. 


Evaluation of All Garments Group- 
ed Together—Over-all Fabric and 
Stitching Ratings Combined. Of the 
32 garments in this preliminary study, 
Table II and Figure 3 show the num- 
ber and percent of those receiving our 
Class 1 ratings by all panel members, 
both for fabric and for stitching ap- 
pearance, at each rating period 
throughout the number of washings 
designated, for each of the three types 
of launderings which were adminis- 
tered. 
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PER CENT OF GARMENTS RATED IN CLASS | (Highest Rating) 
BOTH ON FABRIC AND STITCHING THROUGHOUT 





COMBINED RATINGS ON FABRIC AND STITCHING 
APPEARANCE-ALL GARMENTS 


o—o HAND LAUNDERING 


a----s LAUNDERING IN AN 
AUTOMATIC HOME WASHER 


o-----o POWER LAUNDERING 


I5 


NUMBER OF LAUNDERINGS 


Figure 3 
Percent of garments receiving panel ratings in Class 1, both on the basis of the 


appearance of the fabric and of the stitching, 
These garments were regarded as wearable without 


designated number of launderings. 
ironing. 


The table and graph show that the 
percent of garments given paired 
Class 1 ratings both for appearance 
of fabric and of stitching by 100 per- 
cent of the panel members was high- 
est after one laundering for the gar- 
ments processed in the automatic 
home washing machine. Hand wash- 
ing ranked second at this point, with 
power laundering a poor third. 

The percent of paired Class 1 ra- 





at all rating periods through the 


tings for home machine-washed gar- 
ments fell off sharply between one 
and five, and again between 15 and 
25 launderings, with only three gar- 
ments (9.4 percent of the total) hav- 
ing Class 1 ratings for both factors 
given consistently by all panel mem- 
bers throughout all rating periods in- 
cluding the twenty-fifth. 

The number of hand-washed gar- 
ments receiving a Class 1 rating both 


TABLE Il 


Proportion of garments receiving Class 1 ratings both for 
fabric and stitching appearance by all panel 
members at each rating period through the designated 
numbers of launderings 


—— Type of laundering —————— - 
YI 


Automatic home 


Rating Hand washer Power 
period Number’ Percent Number’ Percent Number’ Percent 
After first laundering 13 40.6 21 65.2 4 12.5 
After fifth taundering 11 34.4 12 37.5 1 3.1 
After tenth laundering 8 25.0 9 28.1 2 6.3 
After fifteenth laundering 7 21.9 8 25.0 1 + 
After twenty-fifth laundering 7 21.9 3 9.4 0 0.0 
———E 
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OVERALL 


100 HAND LAUNDERING 


PER CENT OF RATINGS 


Overall percent of garment ratings in Classes 1,2,3, and 4 
for appearance of fabric and for appearance of stitching, for the three washing methods used in the study. 
the highest rating given by a panel member, and denotes that the garment is 
which the classification was based. 
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Figure 4 


(average of all ratings after one, five, 10, 15, and 25 launderings) 
Class 1 represents 


upon 


ressively greater departures from a satisfactory appearance. 


for fabric and stitching appearance 
after one washing was 13.in compar- 
ison with 21 for home-machine-laun- 
dered garments. For the hand-washed 
garments, however, the number con- 
sistently receiving paired Class 1 
ratings decreased very slowly. After 
25 launderings, seven (21.9 percent) 
of the garments had been placed in 
Class 1 on the two factors under con- 
sideration at every rating period, in 
comparison with three (9.4 percent) 
of the same type of garments laun- 
dered in a home automatic washing 
machine. 

The power-laundered garments 
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ranked very low in the number re- 
ceiving Class 1 ratings both for fab- 
ric and stitching at every rating per- 
iod, including the one at which the 
record is shown. After one washing, 
four power-laundered garments had 
paired Class 1 ratings by all panel 
members. This number dwindled to 
zero after the twenty-fifth launder- 
ing. 


Evaluation of All Garments Group- 
ed Together—Over-all Separate Rat- 
ings on Fabric and Stitching. Tables 
III and IV, as well as Figure 4 shows 
the over-all percent of all ratings on 
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ironing, with 
Classes 2, 3, and 4 denote prog- 


garments (an average of the percent 
after one, five, 10, 15, and 25 launder- 
ings) falling in the four classifica- 
tions used in this study, both as re- 
gards the appearance of the cloth and 
of the stitching. Of the 480 ratings 
made separately for fabric and for 
stitching appearance by this method 
for each type of laundering, 81.7 per- 
cent of the hand-laundered garments, 
82.3 percent of the garments launder- 
ed in an automatic home washer, and 
31.2 percent of those washed by the 
power-laundering method were re- 
garded as wearable on the basis of 
appearance of the fabric and hence 
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were placed in Class 1 at every rat- 
ing period. 

When the appearance of the stitch- 
ing was considered, the percent of 
Class 1 ratings for hand-laundered 
garments and for garments laundered 
in the home washer fell below the 
ratings on fabric, whereas the stitch- 
ing ratings made on the power-laun- 
dered garments exceeded the fabric 
ratings by the same method of laund- 
ering. The over-all percentages of 
garments placed in Class 1 by all 
panelists throughout for stitching by 
the three washing methods were 71.3, 
74.0, and 50.6 for hand, home washer, 
and power laundering, respectively. 

Figure 5 shows the relative wash- 
ing time for the three laundering 
methods, as well as the efficiency of 
the three methods in removal of 
deep-seated soil. The over-all laun- 
dering time was 38 minutes for 
power laundering, 30 minutes for 
hand laundering, and 25 minutes for 
the home-washing-machine method. 
Aside from a slightly longer washing 
period for the power-laundering 
method, differences in temperature, 
in mechanical action, and in a greater 
number of supplies employed also 
probably contributed to differences in 
ratings. The highest temperature 
reached in the power-laundering 
process was 160°F, as compared with 
130°F and 100°F for the two settings 
in the automatic home washing ma- 
chine, the latter being used for the 
more delicate fabrics, and 100°F for 
the hand-washing method. 

Since soil removal constitutes the 
primary objective which causes gar- 
ments to be washed, the authors be- 
lieved that a soil-removal test should 
be run on the three laundering me- 
thods. This test was made by the use 
of the Texas Woman’s_ University 
standard soiled fabric, which has 
wide usage in the commercia!-laun- 
dry industry. Using 50 repeated laun- 
derings identical with each of the 
three methods employed in this study, 
it was found that, for deep-seated 
soil, power laundering exhibited an 
efficiency of 89.6 percent, the auto- 
matic-home-laundry procedure em- 
ploying a temperature of 130°F show- 
ed an efficiency of 42.6 percent, and 
the hand method of 38.8 percent. The 
low efficiencies found in the removal 
of deeply embedded soil by hand and 
automatic-home-washing methods, 
the latter set for one suds in the 
cycle, have been verified by many 
trials with housewives, using both 
the standard soiled fabric employed 
in obtaining the data shown in Fig- 
ure 5, as well as heavily soiled gar- 
ments. 
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Figure 5 


Left: Comparative efficiency in the removal of deep-seated soil shown by the three 
laundering methods used in the study. Right: Comparative washing times of the 
three methods. 





TABLE Il 


Percent distribution of classifications of all garments in the study after the 
designated numbers of launderings, on the basis of the appearance of the fabric 








PART A. HAND LAUNDERING 
—— Number of launderings —— - os 
Classification 1 5 10 15 25 distribution 
Class 1 85.4° 80.2°; 86.5; 89.2° 76.0%; 81.7% 
Class 2 11.5 13.6 9.4 12.5 19.8 13.3 
Class 3 3.1 6.2 4.1 6.3 4.2 4.8 
Class 4 0.0 0.0 0.0 1.0 0.0 0.2 
PART B. LAUNDERING IN AN AUTOMATIC HOME MACH'!NE 
Class 1 87.5 80.2 844 771 82.3 82.3 
Class 2 9.4 14.6 10.4 14.3 13.6 12.4 
Class 3 0.0 4.2 5.2 6.2 3.1 3.8 
Class 4 3.1 1.0 0.0 2.4 1.0 1.5 
PART C. POWER LAUNDERING 
Class 1 42.7 37.1 36.4 14.6 31.2 
Class 2 40.6 40.0 39.6 27.1 37.2 
Class 3 7.3 16.7 13.6 31.2 18.5 
Class 4 9.4 6.2 10.4 27.1 13.1 


Percent distribution of classifications of all garments in the study after the 
designated numbers of launderings, on the basis of the appearance of the stitching 








PART A. HAND LAUNDERING 
N ‘ . Average 
——_——__————-——- Number of launderings aa over-all 
Classification la 5a 10a 15a 25a distribution 
Class 1 83.34 83.34 73.97 64.58 51.10 71.3 
Class 2 16.66 13.53 24.99 23.97 37.50 23.3 
Class 3 0.00 3.13 1.04 11.45 8.33 4.9 
Class 4 0.00 0.00 0.00 0.09 3.12 0.6 
PART B. LAUNDERING IN AN AUTOMATIC HOME MACHINE 
Class 1 80.21 81.26 80.22 70.86 57.30 74.0 
Class 2 19.79 17.70 17.70 23.94 35.42 22.9 
Class 3 0.00 1.04 2.08 5.20 7.29 3.1 
Class 4 0.00 0.00 0.00 0.09 0.00 0.0 
PART C. POWER LAUNDERING 
Class 1 57.29 63.57 60.43 50.00 21.90 50.6 
Class 2 37.50 23.94 27.08 28.10 42.70 31.9 
Class 3 5.21 11.45 10.41 15.60 p< fk 4 13.1 
Class 4 0.00 1.04 2.08 6.20 12.50 14 
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Left: Percent of panel ratings in Class 1 for all garments on the basis of the appearance of the fabric after one, five, 
10, 15, and 25 launderings by the three methods used. Right: Percent of panel ratings in Class 1 on the basis of the 
» three appearance of the stitching after the designated numbers of launderings by the three methods employed in the study. 
of the 
Tables III and IV again show the after the fifth washing, remained 1 after the first, fifth, and tenth 
percent of Class 1 ratings by all panel about the same through the tenth, washings, after which the percent fell 
members after one, five, 10, 15, and and decreased consistently through gradually to 57.3 after the twenty- 
25 launderings by the three methods the fifteenth and twenty-fifth laund- fifth laundering. Thus the ratings on 
employed, for the appearance of fab-  erings based on fabric ratings, to a the appearance of the fabric tended 
he : ric and of stitching, respectively, as final of 14.6 percent. to surpass those on the appearance 
fabric does Figure 6. In the ratings accord- On the basis of the appearance of of the stitching on the garments 
ing to appearance of the fabric, the the stitching, the hand-laundered laundered by these two methods. 
‘erage hand and home-washer methods’ garments had a relatively hig oY ; 
pat washe1 ethods garments had a relatively high per With power laundering, on the 
ibution showed few differences; and both re- cent in Class 1 after one and again j ae é 
é ; ae ; : : ; a other hand, the percent of garments 
1.7% mained relatively high throughout 25 after five launderings, after which . we PE ae : : 
3.3 ie in Class 1 for stitching exceeded that 
4.8 launderings. Power laundering, on the percent decreased gradually toa jf. . ae ; eae 
0.2 : ; : as 2 for the appearance of the fabric, and 
. the other hand, began with an inter- final level of 51.1. The garments .. | “ io ts PO 
} . _ : : t increased during early launderings. 
mediate number of Class 1 ratings washed in the automatic home washer , ee ee ae 
23 et cine a 1 slight] al ettisater thhdl in Cl Then the percent fell gradually, with 
~ after one washing, decreased slightly ad a relatively hig ree ass « : eee iff 
- & ee had @ relatively high percent in ‘SS 21.9 percent in this highest classifica- 
1.5 tion following the twenty-fifth wash- 
ing. Throughout, therefore, ratings on 
1.2 TABLE V the appearance of stitching exceed- 
79 PI > 2 
8.5 p , : tell ? ed those on appearance of fabric for 
3] ercent of garment ratings by the textile panel falling in Class 1 (highest class) garments which were power laun- 
after the designated numbers of launderings for all cottons and all blends, dered. with the reverse true with 
respectively, by the laundering methods indicated, both for appearance garments which were washed by hand 
— of the cloth and appearance of the stitching and those which were laundered in a 
APPEARANCE OF FABRIC APPEARANCE OF STITCHING home automatic washing machine. 
o HAND LAUNDERING HAND LAUNDERING On the basis both of fabric and of 
a ‘ : stitching there were but small differ- 
itching General fiber Number of launderings General fiber Number of launderings — é onal : 
content 1 5 10 15 25 content 1 5 10 15 25 ences between the ratings of the gar- 
| Allcottons 894 818 894 788 81.8 All cottons 86.4 818 75.8 66.7 53.0 ments laundered by the hand and 
cael All blends 83.3 833 87.5 83.3 62.5 All blends 83.3 83.3 75.0 66.7 458 . , 
oplatl home-washer methods, with both 
ribution higher than those processed by power 
71.3 LAUNDERING IN AN LAUNDERING IN AN at ring. The differences were 
23.3 AUTOMATIC HOME WASHER AUTOMATIC HOME WASHER laundering. The = le 
=? o é ; : ; more pronounced between the first 
yi eee od a ae aa eet al ae el two and the third method for the 
— all cottons 95.5 84.9 86.4 833 90.9 All cottons 75.8 818 849 72.7 606 fabric ratings, however, than for the 
. ro 5 i =o 1 sarees 5 4 ‘ - . 
78 lends 75.0 75.0 87.5 66.7 66.7 All blends 100.0 875 75.0 708 50.0 <titching classifications. 
3.1 
0.0 
POWER LAUNDERING POWER LAUNDERING EVALUATION OF GARMENTS 
50.6 General fiber — Number of launderings General fiber —~ Number of launderings — MADE OF COTTONS AND OF 
31.9 content 1 5 0 15 25 content 1 5 10 15 25 a ‘ ’ we : 
13.1 All cottons 48.5 21.2 318 196 6.1 All cottons 57.6 57.6 59.1 51.5 182 BLENDS Table = shows _ the 
14 | All blends 37.55 375 45.8 33.3 25.0 All blends 583 625 708 583 292 percent of the total ratings by panel 
— _— members on blends and on cottons 
|, 1960 April 4, 1960 e American Dyestuff Reporter (234) 55 








RATINGS ON FABRICS RATINGS ON STITCHING 









HAND LAUNDERING 


Cessevrs eo oem oom, Domo me cee oe. —f 
* \Highest Rating for Blends 


‘ ( 2 Garments ) 


HAND LAUNDERING 
ES nn RSanieastsinrt 
Highest Rating for Blends 
62.5 % of the garments) 






Average of All Blends 


Lowest Rating for Blends 
( | Garment ) 








LAUNDERING IN AUTOMATIC HOME WASHER 
pancenayare arcanfpasremenfpemmemmeame aoas 4 

\ highest Rating for Blends 
( | Garment ) 








LAUNDERING IN AUTOMATIC HOME WASHER 


te eee es eon ome coee oh 


Highest Rating for Blends 50.0 % of the garments) 





100 













«Average of All Blends 


“\eLowest Rating for 
“Se Blends 
( | Garment ) 






NGS IN CLASS | (Highest Rating) PER CENT OF RATINGS IN CLASS | (Highest Rating) 





Lowest Rating for Blends 
( | Garment ) 







Qeesesaa esse 


PER CENT OF RATI 


\ 
j 


POWER LAUNDERING 


Doomomfoce o— ietiiie 
‘Highest Rating for Blends 
‘. ( | Garment ) 





POWER LAUNDERING 


a paincnin — c wisi 
Highest Rating for Blends 
( | Garment ) 


ee een Blends 


sp rowest Rating for Blends 
OL o--eens Oreenee s+ -20ee+ Oreee nes ewnrnes = (2 Garments ) 






\awerane of All 
Blends 





Y iw Lowest Rating for Blends 
‘, | Garment ) 





PER CENT OF RATINGS IN CLASS | (Highest Rating 


NUMBER OF LAUNDERINGS 


NUMBER OF LAUNDERINGS 


Figure 7 


Percent of Class 1 panel ratings on garments made of 100 percent cotton fabrics after the designated numbers of launderings, Percent 
including averages of all cottons and of the highest- and lowest-ranking cotton garments, both for appearance of the fabric and of of launde 
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Figure 8 


Percent of Class 1 ratings on garments made of blends containing cotton in varying amounts after the designated numbers 
of launderings, including averages of all blends and of the highest- and lowest-ranking garments made of blends, both for 


appearance of the fabric and of the stitching, respectively. 
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falling into Class 1, the highest class- 
ification, after each of the designated 
numbers of washings by the three 
laundering methods. Both the ratings 
on the appearance of the fabric, and 
of the stitching are summarized in the 
table. 


Hand Laundering. During hand 
laundering, the percent of Class 1 
ratings by panel members both for 
cottons and for blends were relatively 
high at each rating period through 15 
launderings. After the twenty-fifth 
laundering, however, the cotton rat- 
ings remained at the same relatively 
high level, whereas the ratings on 
blends experienced a decrease. 

With respect to the classifications 
on stitching, fabrics of both general 
types of fiber content were compar- 
atively high in the percent of panel 
ratings placed in Class 1 during the 
first five hand launderings. Both fell 
slightly in the ratings following the 
tenth washing and decreased again 
by the fifteenth. When the garments 
were rated following the twenty-fifth 
laundering, another decrease in the 
percent of ratings in Class 1 was 
shown, with stitching on the garments 
made of blended fabrics slightly low- 
er than those of cottons (53.0 percent 
in Class 1 for stitching on cottons and 
43.5 percent on blends) at this point. 

Figures 7 and 8 show the average, 
the high and the low garments with 
respect to the percent of those receiv- 
ing Class 1 ratings on fabric and on 
stitching appearance for cottons and 
blends, respectively. 

Figure 7 shows the same average 
percent of Class 1 ratings for cottons 
which were hand laundered as are 
shown in Table V. The cotton gar- 
ment which ranked lowest in fabric 
classifications had 100 percent of its 
ratings in Class 1 following the first 
laundering after which it vacillated 
between zero and 66.7 percent of the 
ratings in the Class 1 category 
through 25 washings. The cotton gar- 
ments ranking highest in appearance 
of fabric (45.5 percent of the total) 
had Class 1 ratings from 100 percent 
of the panel at all laundering periods 
through the twenty-fifth. 

Again with respect to hand-laun- 
dered cottons, the stitching ratings 
decreased with respect to the percent 
in Class 1 as launderings increased, 
in contrast with the relative stability 
of the fabric ratings. For the cotton 
garment receiving the lowest rating 
on the basis of stitching, one-third 
of the panel placed it in Class 1 after 
the first hand washing. After five 
launderings, two-thirds of the panel- 


58 (237) 


ists placed this garment in the highest 
class, with one-third again giving it 
a Class 1 rating after 10, but none 
after 15 and 25 washings. The gar- 
ments receiving the highest ratings 
on stitching (22.8 percent of the total 
cottons) had Class 1 ratings from 
every panelist at all rating periods. 

Figure 8 shows the same average 
laundering ratings for garments made 
of fabrics containing blends of cotton 
and min-made fibers as are given 
numerically in Table V. The garment 
made of a blend with the lowest fab- 
ric rating during hand laundering 
had one-third of the panelists’ votes 
in Class 1 through the tenth hand 
laundering, with none in the highest 
class after 15 and 25 washings. By 
the hand-laundering method, the 
blends had 62.5 percent of their num- 
ber with 100 percent of the ratings in 
Class 1 on fabric at each rating per- 
iod. 

The average over-all rating of 
blends on appearance of stitching as 
a result of hand laundering was lower 
that that for fabric, as was the case 
with cottons. The average panel rat- 
ings were relatively high through the 
tenth laundering, after which they 
decreased consistently. The garment 
made of fabric containing a blend of 
cotton and man-made fibers which 
gave the over-all lowest rank on 
stitching ratings began after one 
washing with 100 percent of the panel 
placing it in Class 1, and continued 
at this level through the fifth laun- 
dering. It decreased in ratings sharp- 
ly, however, to a final place of 0.0 
percent of the panel classifications in 
the highest rating after 25 launder- 
ings. 


Laundering in an Automatic Home 
Washer. Table V shows that garments 
made of “wash-and-wear’ cottons 
generally exceeded those made of 
blends quite markedly in percent of 
Class 1 ratings on fabric appearance 
throughout twenty-five home washer 
launderings. On the basis of the ap- 
pearance of the stitching, on the other 
hand, the fabrics composed of blends 
surpassed those made of cottons 
through the fifth laundering, after 
which the cotton fabrics ranked high- 
er in stitching appearance. 

Figure 7 shows the same data on 
average percent of cottons receiving 
Class 1 ratings on fabric and on 
stitching during the series of automa- 
tic home-washer launderings as given 
numerically in Table V. The cotton 
garment ranking lowest in fabric 
rating when laundered in the home 
automatic washer had no Class 1 rat- 


American Dyestuff Reporter e 


ings through 10 launderings. After 
the fifteenth laundering, one panel 
member ranked this fabric in the 
highest class, with two panelists plac- 
ing the fabric in the garment in Class 
1 after 15 and again after 25 washings 
by this method. 

The average stitching ratings dur- 
ing the home washer launderings are 
shown in Table V to be higher for 
garments made of blends than of cot- 
tons through five washings, after 
which the percent of Class 1 ratings 
on cotton were superior after 10 
washings, approximately the same 
after 15, and superior again after 25 
launderings. 

Figure 8 shows the same average 
percentages of Class 1 ratings for 
blends which were washed in an au- 
tomatic home machine as are given 
numerically in Table V. The gar- 
ment with the lowest rating on fab- 
ric appearance received no Class 1 
panel judgments after any washing 
period except the tenth, when two 
panel members placed it in the high- 
est class. The garments receiving the 
highest fabric ratings (50.0 percent of 
the blends) were placed in Class 1 at 
every rating period throughout. 

With regard to stitching appearance 
on blends laundered in an automatic 
home washing machine, the ratings 
initially were higher than those for 
fabric, but were reduced with suc- 
cessive launderings. The garment 
with the lowest over-all stitching 
rating for blends began with 100 per- 
cent of the panel placing it in Class 
1 after washing, after which it fell 
to a level of 66.7 percent after five, 
and zero after 10 launderings of 
Class 1 panel votes. It received two 
Class 1 panel votes after 15 and one 
after 25 washings. 


Power Laundering. Table V shows 
that cottons surpassed blends in the 
percent of Class 1 fabric ratings after 
one laundering, with blends superior 
at each of the succeeding rating per- 
iods. On appearance of stitching, cot- 
tons and blends were similar in per- 
cent of Class 1 scores after one wash- 
ing, after which blends were slightly 
superior. As was found when all gar- 
ments were classed together, ratings 
on fabric for power-laundered gar- 
ments were lower in comparison with 
the other two washing methods than 
were the stitching classifications. 

Figure 7 shows the same average 
percentages of Class 1 ratings for 
cottons as are given in Table V num- 
erically. The power-laundered cot- 
ton garment showing the lowest rat- 
ing received no Class 1 panel judg- 
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ments throughout. The garment rank- 
ing highest was given Class 1 ratings 
by all panel members at every judg- 
ing period until that after the twenty- 
fifth washing. 

The curve representing the average 
percent of Class 1 ratings on stitching 
was higher than that for Class 1 fab- 
ric judgments, in line with the pre- 
vious discussion. The cotton power- 
laundered garment ranking lowest in 
this regard had no Class 1 stitching 
ratings throughout. The highest rated 
power-laundered cotton garments on 
fabric appearance (9.0 percent of the 
total) were alike in having 100 per- 
cent in this highest category after 25 
washings. 

Figure 8 shows graphically the 
same average Class 1 percentages for 
power-laundered blends as are given 
numerically in Table V. Two gar- 
ments made of a fabric blend of cot- 
ton and man-made fibers received no 
Class 1 panel ratings throughout the 
power-laundering series on the basis 
of fabric appearance. One garment 
received Class 1 fabric scores from 
all panelists throughout. 

On appearance of stitching, gar- 
ments made of blends again have a 
curve for percent of Class 1 ratings 
which is higher than the stitching 
ratings. The lowest-ranking garment 
among the blends received no Class 1 
panel votes except after the fifth and 
tenth launderings, when one Class 1 
panel vote was given. The power- 
laundered garment with the highest 
stitching rating received 100 percent 
of the panel votes in Class 1 through 
the fifteenth and two-thirds of the 
votes after the twenty-fifth washing. 

In summary, garments in the study 
made of 100 percent cotton fabrics 
surpassed those made of blends con- 
taining cotton and man-made fibers 
in some aspects of laundering per- 
formance, and were surpassed by 
those made of blends in other regards. 
When the percentages of cottons and 
of blends were calculated separately 
for Class 1 ratings pooled for all three 
types of launderings at each launder- 
ing period, both for the appearance 
of the fabric and of the stitching, 
Class 1 ratings were given to cotton 
garments 65.9 percent of the time, 
and to blends 65.6 percent of the 
time. It is understood by the authors 
that a different selection of garments 
might have yielded different results; 
but the garments included in the in- 
vestigation were chosen to represent 
as many types of “wash-and-wear” 
finishes and fiber contents as possible. 
In the extension of the study, these 
findings may not be supported. 
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TABLE VI 


Over-all ratings of garments of major types—percent of panel ratings 
in Class 1 average of all rating periods throughout twenty-five launderings 


HAND LAUNDERING 
Childrens garments 


Classifications for Ratings on Ratings on 


hand laundering fabric stitching 
Class 1 83.4% 78.7% 
Class 2 15.3 20.0 
Class 3 1.3 0.7 
Class 4 0.0 0.6 


Women’s dresses Men’s shirts 


Ratings on Ratings on Ratings on Ratings on 
fabric stitching fabric stitching 
71.1% 71.1% 90.0% 90.7% 
20.9 20.0 10.0 73 

8.9 78 0.0 2.0 
0.0 1.1 0.0 0.0 


LAUNDERING IN AN AUTOMATIC WASHING MACHINE 


Classifications for 


automatic home Childrens garments 


Women’s dresses Men’s shirts 





washer Ratings on Ratings on Ratings on Ratings on Ratings on Ratings on 
lanudering fabric stitching fabric stitching fabric stitching 
Class 1 83.4 74.0 74.5 77.8 86.7 86.0 
Class 2 8.0 21.3 17.8 18.9 13.3 12.7 
Class 3 5.3 4.0 4.4 13.3 0.0 1.3 
Class 4 3.3 0.7 3.3 0.0 0.0 0.0 
POWER LAUNDERING 
Classifications Childrens garments Women’s dresses Men’s shirts 
for power Ratings on Ratings on Ratings on Ratings on Ratings on Ratings on 
laundering fabric stitching fabric stitching fabric stitching 
Class 1 30.0 56.0 36.7 57.8 0.0 23.3 
Class 2 42.7 36.0 36.7 33.3 13.3 38.0 
Class 3 14.0 6.0 13.3 5.6 43.3 24.7 
Class 4 13.3 2.0 13.3 3.3 43.3 14.0 
Evaluation of Three Major Types of Rank ate a 
. 1 omen’s dresses 
Garments. Table VI gives the over- 2 Children’s garments 
all percentages of garment classifica- 3 Men's shirts 
tions (average for each rating period 
- g period) RELATION OF STITCHING 


falling in the four classes for appear- 
ance of fabric and of stitching, with 
the three major types of garments in 
the study (men’s shirts, women’s 
dresses, and children’s garments) 
grouped separately. 

On the basis both of appearance of 
the fabric and of the stitching, after 
hand laundering, the following rank 
order was found with respect to the 
percent of Class 1 ratings for each 
type of garment averaged for all rat- 
ing periods: 

Rank Garment type 

1 Men's shirts 


Children’s garments 
Women’s dresses 


2 

3 

After laundering in an automatic 
home washer, the same rank per- 
tained for appearance of the fabric as 
that found for hand laundering, al- 
though the spread was not so great. 
For appearance of the stitching, how- 
ever, there was a slight change in 
rank, as follows: 


Rank Garment type 
1 Men's shirts 
2 Women’s dresses 
3 Children’s garments 


Power laundering diverged widely 
from the two former washing methods 
in the rank of these three types of 
garments. On the basis of the per- 
cent of Class 1 ratings for appearance 
of the fabric and of the stitching, 
average for all rating periods, the 
garments ranked according to the fol- 
lowing both for fabric and stitching 
appearance: 
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TYPE TO STITCHING RATINGS 
—-Figure 2 shows _ representative 
shirts which illustrate four classifica- 
tions on the basis of stitching, not 
fabric. The shirt representative of 
Class 1 for stitching in the photo- 
graph had very little exterior stitch- 
ing. Exterior stitching was avoided 
to a greater or lesser extent in a 
number of the 10 shirts in this pre- 
liminary study. This was done gen- 
erally by the introduction of common 
seams with the two edges serged to- 
gether on the interior of the garment. 
The same general finding pertained 
with respect to women’s dresses, 
children’s clothing, and other types 
of garments in the study. The great- 
er the amount of exterior stitching, 
the lower the stitching rating gen- 
erally tended to be. There were num- 
erous exceptions to this finding, how- 
ever, as may be seen in the shirt 
representing Class 4 on stitching as 
seen in Figure 2, where puckering 
from inside stitching is apparent. 


TIME REQUIRED FOR TOUCH- 
ING UP GARMENTS WITH A 
HAND IRON As noted earlier 
in the report, the time required to 
touch up each garment after each 
fifth laundering with a steam-electric 
hand iron in order to bring it to a 
satisfactory appearance was measured 
by a team of two persons, the one 
performing the ironing and the other 
clocking the time. 
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TABLE VII 


Average strength (pounds) in fabrics of all but four garments 
in which there were marked strength losses in power 
laundering not found in other washing methods 


Strength after 25 launderings 


Initial 
strength Hand 
Warp breaking strength 
per yarn 0.489 0.489 
Filling breaking strength 
per yarn 0.530 0.514 
Warp tearing strength 
per 100 yarns 1.654 2.084 
Filling tearing strength 
per 100 yarns 2.443 2.828 





Aside from the garments given 
Class 1 ratings both for the appear- 
ance of fabric and of stitching at the 
various judging periods, and hence 
judged to require no pressing, the 
ironing times ranged from 30 seconds 
to 15 minutes. The following shows 
the percent of garments given the 
various washing methods requiring 
the longest subsequent touching up 
times, taking all ironing times after 
one, five, 10, 15, and 25 washings into 
consideration: 


Ironings following hand laundering were 
longest in 13.75% of the cases; 


Ironings following laundering in an auto- 
matic home washer were longest in 
eho 18.75% of the cases; 


Ironings following power laundering were 
longest in 63.13% of the cases; 


Ironings requiring the same length of 
time following hand laundering and 
laundering in an automatic home 
washer were found in 

0.62% of the cases; 


Ironings requiring the same length of 
time following hand laundering and 
power laundering were found in 

* ..1.25% of the cases: 


Ironings requiring the same length of 
time following laundering in an auto- 
matic home washer and power launder- 
ing were found in 2.50% of the cases. 

Ironing times required to bring 

garments to a point regarded as satis- 
factorily wearable tended to decrease 
rather than to increase with repeated 
launderings. This was found to be the 
case regardless of the type of laun- 
dering. 


EVALUATION OF GARMENTS 
FOR CHLORINE RETENTION 
Ten garments gave positive responses 
to the chlorine-retention test which 
was employed. These included: four 
women’s slips, three of cotton and 
one of a cotton blend; one woman’s 
cotton uniform; two women’s dresses 
made of cotton blends; and three 
men’s shirts, two of cotton and one of 
a cotton blend. 


EVALUATION OF STRENGTH 
CHANGES IN GARMENT FABRICS 
Losses in strength were small 
both in breaking and tearing tests in 
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TABLE VIII 


Dimensional stability of the fabrics in the 32 garments in the 
study after one laundering, using the method of laundering 
recommended on the tag attached to the garment 


Percent of 
Home fabrics 
machine Power Fabrics exhibiting shrinkages of 
1% or less in both directions 43.8 
0.579 0.592 Fabrics exhibiting shrinkage of 2% or less, 
but not as low as 1%, in both directions 6.2 
0.535 0.558 Fabrics exhibiting shrinkages of more than 2% 
in the direction of the greater shrinkage 46.9 
2.117 1.953 Fabrics exhibiting shrinkage of more than 2% as 
3.024 3.365 in both directions of the fabric 


the fabrics of most garments through- 
out the 25 launderings which have 
been accomplished to date. On the 
basis of strength per yarn for break- 
ing strength, and strength per 100 
yarns for tearing strength, the values 
increased in many cases, possibly 
through yarn swelling and/or fabric 
shrinkage, both of which would cause 
a closer interlacing of the yarns, or 
through changes in the fabric finish. 

The fabric only in four garments 
had lost strength markedly at the 
close of the twenty-fifth laundering; 
and the losses in these cases were 
distinctly greater in the power-laun- 
dered garments (the only method in 
which chlorine bleach was_ used) 
than in those washed by the other 
two methods. This is in contrast with 
the fact that the power-laundering 
method which was followed tended 
to cause no greater strength losses in 
other cases than did the other two 
washing techniques. 

The authors believe that the losses 
in strength of the fabrics in the four 
garments during power laundering 
was due to their chlorine-retentive 
properties. All four had given a def- 
initely positive response to the chlor- 
ine-retention test. Whether or not 
the other six fabrics which were 
shown to be chlorine-retentive dur- 
ing this test will experience a similar 
reduction in strength during subse- 
quent power launderings remains to 
be seen. 

It should be noted that the opti- 
mum concentration of bleach used in 
this study is followed only in the 
commercial laundries which use a 
highly standardized and uniform pro- 
cedure. Many power laundries use 
higher bleach concentrations. It also 
should be mentioned that a study in 
these laboratories of the methods 
used by housewives with their auto- 
matic home washing machines shows 
that many include chlorine bleach on 
an ad libitum basis, without measure- 
ment of the quantity of the bleach 
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product employed, and without con- 
sideration of the pH of the bath. This 
is mentioned because of the fact that, 
in common practice, the opportunity 
for weakening the fabric because of 
a chlorine-retentive finish is greater 
in many cases than that which per- 
tains in this investigation, particular- 
ly in home laundering. 

To support the belief that the fin- 
ishes on the four fabrics under con- 
sideration were chlorine-retentive, a 
comparison was made of the strength 
changes in the four fabrics under 
consideration, and those of the re- 
maining fabrics, including a compar- 
ison of the strengths of the fabrics 
after 25 launderings by the three 
methods used. 


Fabrics Believed to be Chlorine- 
Retentive. Of the four fabrics which 
distinctly lost breaking strength after 
25 power launderings, the average 
initial warp breaking strength per 
yarn was 0.508 pounds, and _ the 
strength after 25 power launderings 
(the only washing method in which 
chlorine was used) was 0.434 pounds. 
In filling breaking strength per yarn, 
the average initial value was 0.312 
pounds and that after power launder- 
ing was 0.221 pounds. The loss in 
tearing strength was comparable. 
Losses in strength after 25 power 
launderings were distinctly higher in 
the power-laundered fabrics than in 
those washed by the other two me- 
thods. 


Average Strength Losses in Fab- 
rics of Other Garments. Averages for 
strengths in the remaining garments 
show that power laundering did not 
tend to produce greater losses than 
did the other two methods, as shown 
in Table VII. 


DIMENSIONAL STABILITY OF 
FABRICS The data in Table 
VIII show that one half of the fabrics 
exhibited shrinkages of less than two 
percent in both directions of the fab- 
ric with 43.8 percent less than one 
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TABLE IX 


Percent of fabrics within designated 
shrinkage range following the 
twenty-fifth laundering 


Percent of 


Warp Shrinkages Fabrics 
Less than 1.0 percent 

Hand 21.9 

Home washer 25.0 

Power 6.2 
Between 1.1 and 2.0 percent 

Hand 21.9 

Home washer 40.6 

Power 18.8 
Between 2.1 and 3.0 percent 

Hand 25.0 

Home washer 15.6 

Power 31.2 
Above 3.0 percent 

Hand 31.2 

Home washer 18.8 

Power 43.8 

Percent of 

Filling Shrinkages Fabrics 
Less than 1.0 percent 

Hand 34.4 

Home machine 28.1 

Power 18.8 
Between 1.1 and 2.0 percent 

Hand 18.8 

Home machine 21.9 

Power 31.2 
Between 2.1 and 3.0 percent 

Hand 21.9 

Home machine 21.9 

Power 15.6 
Above 3.0 percent 

Hand 25.0 

Home machine 28.1 

Power 34.4 


percent. Fifty percent had shrinkages 
of two percent or more in one or both 
directions, after one laundering of the 
type recommended by the vendor. 
Average dimensional changes in 
the fabrics of all garments following 
the twenty-fifth laundering by each 
method employed were the following: 


Warp Direction Percent of 


Fabrics 

Average after 25 hand washings —2.0 
After 25 home automatic 

machine washings -1.8 
After 25 power launderings —3.0 
Filling Direction 
Average after 25 hand washings 1.9 
After 25 home automatic 

machine washings —2.1 
After 25 power launderings —2.6 


A further comparison of the per- 
cent of all fabrics falling within cer- 
tain degrees of dimensional change 
is shown in Table IX. 

It appears that dimensional stabil- 
ity of fabrics used in making men’s 
shirts has been accomplished to a 
greater extent than of that used in 
other types of garments. Table X 
shows the percent of shrinkage in 
each of the two directions of the fab- 
tic, for each of the 10 shirts in the 
study, through the series of 25 power 
launderings. The table shows mark- 
edly lower shrinkages in these fabrics 
than pertained in the over-all shrink- 
age averages and distributions for all 
garments. 
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TABLE X 
Percent shrinkage values for individual shirts and average shrinkages 
through twenty-five power launderings 





Number of launderings 
1 








Shirt 1 5 15 —- — 23 — 
Number Warp Filling Warp Filling Warp Filling Warp Filling Warp Filling 
Shirt #1 (cotton) 0.3 0.8 0.4 1.0 2.0 1.1 2.2 1.3 2.1 1.0 
Shirt #2 (cotton) 0.0 0.4 0.6 1.2 12 1.9 1.8 2.0 1.8 2.0 
Shirt #3 (cotton) 0.2 0.5 12 0.2 2.3 1.6 2.5 15 2.2 1.4 
Shirt #4 (cotton) 0.2 1.1 0.8 1.0 2.1 2.2 2.3 2.7 2.3 1.9 
Shirt #5 (cotton) 0.0 1.7 0.7 0.7 2.1 1.4 2.8 1.8 2.8 1.6 
Shirt #6 (cotton) 0.4 0.7 15 0.8 2.0 1.4 2.0 } 2.3 1.6 
Shirt #7 (cotton) 0.0 0.0 0.8 0.3 1.6 0.8 2.2 1.7 1.5 1.0 
Shirt #8 (cotton) 0.4 0.5 1.2 1.0 1.9 1.9 2.3 2.0 1.5 1.6 
Shirt #9 (blend) 0.5 1.5 0.2 1.3 1.6 1.9 2.2 1.9 1.6 2.4 
Shirt #10 (blend) 0.0 0.6 0.5 0.5 1.8 1.9 1.8 1.9 1.8 2.0 
Average 0.2 0.8 0.8 0.8 1.9 1.6 1.9 1.8 2.0 1.7 
SUMMARY ratings on fabric appearance of gar- 


In a preliminary study of the laun- 
dering performance of a variety of 
garments sold as “wash-and-wear” 
(32 garments), the “wash-and-wear” 
properties were studied through 25 
launderings by hand, by means of an 
automatic home washing machine, 
and by power methods. Ratings on 
the ‘“wash-and-wear” characteristics 
of the garments were made by a 
panel of textile specialists on the 
basis of the appearance of the fabric 
and of the stitching of the garments. 
Four classes for each of these factors 
were established from the garments 
themselves, and were used as rating 
standards. 

Only a few garments were regard- 
ed as wearable without ironing, both 
as regards the ratings on the fabric 
and on the stitching. The number of 
paired Class 1 ratings (the highest 
classification) both for fabric and 
stitching dwindled with repeated 
numbers of washings, with only seven 
hand-laundered garments, three gar- 
ments laundered in an automatic 
home washer, and none which had 
been power laundered falling within 
this favorable category after 25 wash- 
ings. 

When the 480 ratings assigned at all 
rating periods to garments for each 
laundering method were averaged, 
81.7 percent of the panel ratings on 
fabric appearance alone fell in Class 
1 for hand-laundered garments, 82.3 
percent for garments laundered in an 
automatic home washer, and 31.2 per- 
cent for those given a power launder- 
ing. 

When the over-all ratings only for 
appearance of stitching were exam- 
ined, the percent of Class 1 ratings 
for hand-laundered garments and of 
garments laundered in an automatic 
home washer fell below those for ap- 
pearance of fabric (71.3 and 74.0 per- 
cent, respectively). Ratings on ap- 
pearance of stitching on power-laun- 
dered garments, however, surpassed 
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ments laundered by the same method 
(50.6 percent). 

The over-all washing time of the 
garments was 38 minutes for the 
power-laundering technique, 30 min- 
utes for hand laundering, and 25 
minutes for garments laundered in 
the home washer at the higher temp- 
erature (130°F). 

Efficiency of removal of deep- 
seated soil by the power-laundering 
method used far exceeded that 
shown by each of the other methods, 
most of the latter having been recom- 
mended by the vendor of the garment. 

When the percent of Class 1 ratings 
for appearance of fabric at each rat- 
ing period was considered rather than 
a composite rating for all periods, the 
hand- and home-machine laundered 
fabrics both ranked relatively high 
throughout, with little difference be- 
tween the two methods. Power laun- 
dering percent of Class 1 ratings be- 
gan at an intermediate level, but de- 
creased through the later washings. 

On the basis of appearance of 
stitching, only, the hand-laundered 
garments had a relatively high per- 
cent of Class i ratings through five 
washings, after which the percent de- 
creased gradually to a final level of 
5.1 percent after the twenty-fifth 
laundering. The percent of Class 1 
ratings on stitching of garments laun- 
dered in the automatic home washer 
was relatively high through 10 laun- 
derings, after which the percent fell 
to 57.3 after the twenty-fifth washing. 

On the other hand, the percent of 
power-laundered garments rated in 
Class 1 increased gradually during 
early washings and then decreased to 
a final level of 21.9 following the 
twenty-fifth laundering. 

Throughout, the ratings on appear- 
ance of stitching of power-laundered 
garments exceeded those on the ap- 
pearance of fabric, with the reverse 
true for hand-laundered and home- 
machine-laundered garments. 
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The three major types of garments 
in this preliminary study were men’s 
shirts, women’s dresses, and child- 
ren’s garments. For hand-laundered 
garments rated on the appearance of 
fabric, for hand-laundered garments 
rated on the appearance of stitching, 
and for garments laundered in the 
home washer rated on the basis of 
fabric, the rank order of receipt of 
Class 1 ratings by garment type 
based on an over-all average of the 
classifications at each judging period 
was the following: 1) men’s shirts; 
2) children’s garments; and 3) wo- 
men’s dresses. 

When all of the ratings on appear- 
ance of stitching for garments laun- 
dered in the home washer were con- 
sidered, the rank order of Class 1 
ratings received by garment types 
was changed slightly, as follows: 1) 
men’s shirts; 2) women’s dresses; and 
3) children’s garments. 

Both for Class 1 ratings on the ap- 
pearance of the fabric and of the 
stitching, taking all ratings into ac- 
count, power-laundered garments 
ranked thus: 1) women’s dresses; 2) 
children’s garments; 3) men’s shirts. 

Ratings on garments made of cot- 
tons and those made of blends con- 
taining cotton were almost identical 
in an average of 960 ratings on fabric 
and stitching. 

Ratings on stitching appearance 
after laundering were found to be 
closely related to the amount of ex- 
terior stitching on a garment, al- 
though puckering from interior 
stitching was found in some cases. 

Aside from the few garments given 
paired Class 1 ratings both for fabric 
and stitching appearance, and hence 
not regarded as needing ironing, the 
times required for touching up the 
garments to an acceptable standard 
of appearance with an electric-steam 
iron ranged from 30 seconds to 15 
minutes at the different periods. Rank 
order of ironing times was 1) hand- 
laundered garments (shortest aver- 
age time); 2) garments laundered in 
an automatic home washer; and 3) 
power-laundered garments. Those in 
the first and second rank were rela- 
tively close together. 

Ironing times required to bring a 
garment to a satisfactory appearance 
tended to decrease in many garments, 
without reference to the washing pro- 
cedure. The reverse was true in some 
garments. 


Strength losses tended to occur in 
a few of the fabrics in the garments of 
the study through 25 launderings. 

Four fabrics which gave definite 
positive responses to the chlorine- 
retention test began to show de- 
creases in strength by the twenty- 
fifth power laundering, which did not 
show similar reductions in the fabrics 
washed by the other two methods. 
Power laundering was the only me- 
thod in which chlorine was used. Six 
other fabrics which gave positive re- 
sults with the chlorine-retention test 
failed to show definite strength losses 
during power laundering through the 
number of launderings already ad- 
ministered, with the possibility that 
additional washings may show a re- 
lationship to this test. 

After one laundering, using the 
method suggested for specific gar- 
ments on the tags, one half of the 
fabrics exhibited shrinkages of less 
than two percent in both directions of 
the fabric, with 43.8 percent having 
less than one percent shrinkage in 
the two directions. One half of the 
fabrics had shrinkages of more than 
two percent in one or both fabric 
directions. With repeated launderings, 
the power-laundered garments had 
greater shrinkages than the same 
garments which were hand laundered 
and those which were home machine 
washed. 

Fabrics of which men’s shirts were 
constructed appeared to have far 
better dimensional stabilization than 
those used in other garments of the 
study. Averages of the shrinkages in 
fabrics for 10 shirts in the study after 
25 power launderings were compara- 
tively low (2.0 percent in the warp, 
and 1.7 percent in the filling direction 
of the study). 


CONCLUSION 


In conclusion, the study demon- 
strates that a few of the garments 
selected as representative of gar- 
ments sold on the market as “wash- 
and-wear” were truly possessive 
“wash-and-wear” properties through 
a number of successive launderings, 
both as regards the appearance of the 
fabric and of the stitching. Others 
had “wash-and-wear” characteristics 
with respect either to one or the 
other, but not to both factors. Iron- 
ing time, however, was greatly re- 
duced in most garments. 
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Strength losses with few excep- 
tions were negligible through 25 laun- 
derings, and shrinkages were low in 
many fabrics. The good dimensional 
stabilization in shirting fabrics show 
that this factor is achievable with 
proper finishes. 

The results achieved show _ that 
“wash-and-wear” characteristics, al- 
though not achieved in the full sense 
of the word in most of the garments 
of this study, seem possible, with 
more research in this field a definite 
requisite. 

Since appearance of stitching was 
found to be a definite cause of poor 
“wash-and-wear” performance in 
many cases, studies on seams and on 
other stitching should be made to in- 
clude a consideration of the compat- 
ibility of fabric and thread, types of 
power sewing machine needles, and 
stitches per inch. Strength of com- 
mon seams with serged edges also 
should be studied, particularly in 
men’s shirts. 

It is the intention of the authors to 
bring other garments to the launder- 
ing stage achieved by the 32 garments 
in this preliminary study, to continue 
to three types of launderings on the 
same garments to a higher number, 
and to introduce the element of wear 
between launderings into the design 
of a further research problem. 
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SOUTHERN REGION 
Piedmont Section 


Senior 

James D Mazxwell—Supt dyeing, 
Cranston Print Wks Co, Fletcher, NC. 
Sponsors: T J Latham, W H Jones. 

Albert G Willard—Gen foreman, 
synthetics finisher, North Carolina 
Finishing Co, Salisbury, NC. Spon- 
sors: V B Wright Jr, E E House. 


Transfer to Senior 
William A Brandon Jr—Chemist, 
Burlington House Fabrics Co, Bur- 
lington, NC. Sponsors: R E Rettew, 
C Hooper. 


STUDENT CHAPTER 


Lowell Technological Institute 

Kunjvihari M_ Limdi — Student, 
Lowell Technological Institute, Low- 
ell, Mass. Sponsor: G Griffin. 


UNCLASSIFIED 


Senior 
Hugo L Roder—Megr of textile res 
dept, Algemene Kunstzyde Unie N 
V, Arnhem, Netherlands. Sponsors: 
G R Thompson, G M Kidder. 


Transfer to Associate 
David B Shaughnessy—U S Naval 
Reserve (It jg), Staff, Commander 
Cruiser Div 2, FPO, New York, NY. 


Employment 
Register 


This column is open for two inser- 
tions per year, per member, without 
charge. Blanks may be obtained from, 
and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can ob- 
tain further information from the 
Secretary. 


60-5 

Education: June 1960 graduate, 
Rhode Island School of Design; or- 
ganic chemistry major, textile minor. 
Position desired: Chemical labora- 
tory. 
Veteran. 

3-21, 4-4 
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NEW ENGLAND REGION 


Rhode Island Section 
William C Martin Jr 


Western New England Section 


Raimundo DeCastro 


CENTRAL ATLANTIC REGION 


Delaware Valley Section 
Richard H Brehm II 


Hudson-Mohawk Section 
William A Hosmer (A) 


SOUTHERN REGION 


Piedmont Section 
Chester G Landes 
George R McRae 
William R Jackson (A) 
Lewis M Redd Jr (J) 
Donald M Hankins* 
Kenneth L McKinney* 
Joseph H Padgett* 


Sanford P Young” 
Chung Sun Suh* 
Strother E Murdoch J7* 


Washington Section 
Emily Ann Watt (J) 


WESTERN REGION 
Mid-West Section 


Arthur Anninos* 


STUDENT CHAPTERS 


Auburn University 
Billy W Strickland (S) 


Clemson College 
Thomas W Templeton 
Guillermo Bito Montemayor 


UNCLASSIFIED 
Chew Han Chen 
Walter K Gutmann 
Karl F Keirstead 
Ting Shun Leu 
Juergen E Von Klenck 
Otto F Ziegler 


AATCC Calendar 


COUNCIL, COUNCIL COMMITTEES, 
RESEARCH COMMITTEES 

May 26-27 (Hotel Sheraton-Atlantic, New 
York, NY); May 26—Council Committees and 
Research Committees; May 27 (AM)—ECR, 
TCR; May 27 (PM)—Council 

Sept 8-9 (Atlanta, Ga); Sept 8—Council 
Committees and Research Committees; Sept 
9 (AM)—ECR, TCR; Sept 9 (PM)—Council 


NATIONAL CONVENTIONS 

Oct 6-8, 1960 (Sheraton Hotel, Philadelphia, 
Pa); Sept 28-30, 1961 (Buffalo, NY); 1962 
(Southern Region) 


DELAWARE VALLEY SECTION 

Apr 22 (Ladies Night, Northeast Shrine, 
Rockledge, Pa); May 20 (Outing, North Hills 
CC, North Hills, Pa); Sept 16 (Reading, Pa); 
Nov 4, Dec 9 (Philadelphia, Pa) 


HUDSON-MOHAWK SECTION 
May 20 (Ladies Night); June 24 
Outing) 


METROPOLITAN SECTION 

Apr 22 (Kohler’s Swiss Chalet, Rochelle 
Park, NJ): May 20 (Ladies Night—Swiss 
Chalet); June 17 (Outing—North Jersey 
Country Club, Wayne, NJ) 


MID-WEST SECTION 

Apr 30 (Schroeder Hotel, Milwaukee, Wis); 
June 18 (Outing, Cerami's Island View Resort 
on Browns Lake, Burlington, Wis) 


NIAGARA FRONTIER SECTION 
Apr 22 (Buffalo, NY) 


(Annual 


NORTHERN NEW ENGLAND SECTION 

May 13 (Lowell Tech Inst, Lowell Mass); 
Sept 9 (Outing—Wachusett Country Club, 
West Boylston, Mass); Oct 21 (Hotel 128, 
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Dedham, Mass); Dec 9 (Colonial 
Club, Lynnfield, Mass); Jan 20, 1961 
128, Dedham, Mass) 


PACIFIC SOUTHWEST SECTION 

May 13 (Rodger Young Auditorium, Los 
Angeles, Calif); July 16 (picnic); Sept 
24-25 (Outing—Apple Valley, Calif); Nov 18 
(Rodger Young Auditorium, Los Angeles, 
Calif); Dee 10 (dance) 


PIEDMONT SECTION 

June 3-4 (Outing—Ocean 
Myrtle Beach, SC); Sept 23-24 
lotte, Charlotte, NC) 


RHODE ISLAND SECTION 

Apr 29 (Student Night); June 24 
—Metacomet Country Club); Sept 23 
agement Night); Oct 28 (Providence 
neering Society); Dec 2 (Annual 
Johnson's Hummocks) 


SOUTH CENTRAL SECTION 

May 13-14 (Outing—Riverside Hotel, Gat- 
linburg, Tenn); Sept 17, Dec 9 (Hotel Patten, 
Chattanooga, Tenn) 


SOUTHEASTERN SECTION 

Apr 16 (Ida Cason Callaway Gardens, Pine 
Mountain, Ga); June 10-12 (Outing—Radium 
Springs Lodge, Radium Springs, Ga); Sept 
10, Dec 3 (Atlanta Athletic Club, Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 

Apr 8 (Rapp's Restaurant, Shelton, Conn); 
May 6 (Ladies Night, Rapp’s Paradise Inn, 
Ansonia, Conn); June 10 (Outing, Wallingford 
Country Club—tentative); Sept 23 (Blake's 
Restaurant, Springfield, Mass); Oct 21 (An- 
nual Meeting, Rapp's Restaurant, Shelton, 
Conn); Dec 2 (Rapp’s Restaurant, Shelton, 
Conn) 


Country 
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ACTIVITIES OF THE LOCAL SECTIONS 





Washington 


WO speakers featured the Feb- 

ruary 26th meeting of the Wash- 
ington Section held at Harris Re- 
search Laboratories, Inc, Washington, 
BC. 

Henry Tovey, National Cotton 
Council, Washington, DC, discussed 
the structure of cotton fibers, and its 
relationship to wrinkle resistance. 
One reason for cotton’s high degree of 
elongation is its fibril structure. The 
fibrils reverse direction periodically 
as they are arranged on the inner 
wall of the cotton fiber. Mr Tovey 
presented a summary of three theo- 
ries of internal structure. The amor- 
phous portion of the cellulose may be 
1) normal to the direction of the 
crystalline portion, 2) irregularly dis- 
tributed, or 3) parallel to the crystal- 
line areas. When cotton fibers are 
extended, a portion of the extension 
is recoverable and another portion is 
not. According to the third theory, 
one cause of the irrecoverable exten- 
sion is the slippage of the cellulose 
chains of the crystalline portion. This 
results in a wrinkled appearance of 
the cotton fabric when it is distorted 
or folded. The application of crease- 
resistant resins may result in the de- 
position of the resins in the amor- 
phous regions, or in the formation of 
cross linkages in or between the crys- 
talline areas. This reduces the ir- 
recoverable extension and thus im- 
proves wrinkle resistance. 





Henry Tovey, National Cotton Council, 
(left) and George Lyerly, Harris Research 
Laboratories, speakers at February 26th 
meeting of the Washington Section. 


Cne important factor in the comfort 
of clothing is the presence of water 
vapor in the clothing assembly, ac- 
cording to George Lyerly, Harris Re- 
search Laboratories. He defined 
clothing comfort as the regulation of 
natural heat exchange from the hu- 
man body. This effect of the simul- 
taneous transmission of water vapor 
and heat through clothing assemblies 
was studied using a physical model of 
a sweating arm, in which body tem- 
perature, evaporative loss, and cloth- 
ing layer temperatures were mea- 
sured. 

The arm was 
clothing assembly, placed in an en- 
vironmental chamber, and _ brought 
into dry equilibrium with the en- 


wrapped with a’ 


vironment. At a selected time, water 
vapor (simulated perspiration) was 
allowed to pass from the surface of 
the arm through the clothing assem- 
bly and escape into the environment. 
Temperatures at the surface of the 
arm and at various levels in the 
clothing were recorded. The energy 
supplied to the arm and the water 
loss from the arm were noted. 

The transition from a dry steady 
state to a wet steady state was ob- 
served. In all cases studied, the pas- 
sage of water vapor through the as- 
sembly was accompanied by a rapid 
increase in the temperature of the 
layers, followed by a dropping off to 
a new steady state. The final steady 
state temperatures were appreciably 
higher than the dry steady state tem- 
peratures. The energy supplied to 
the arm increases substantially upon 
evaporation. 

From these observations, Mr Lyer- 
ly concluded that the passage of small 
quantities of water vapor as exper- 
ienced during normal perspiration 
appreciably lowers the insulating 
properties of the assembly. 

Chairman Nelson F Getchell pre- 
sided at a short business meeting 
prior to the technical session. Louis 
R Mizell presented a summary of the 
finances of the 1959 National Con- 
vention held in Washington. Follow- 
ing the meeting, the eighty members 
and guests in attendance were es- 
corted on tours of the Harris Research 
Laboratories. 





CALL FOR NOMINATIONS FOR THE HAROLD C 
CHAPIN AWARD 


HE Harold C Chapin Award 

may be presented annually, at 
the National Convention, to a 
Senior member, of at least twenty 
years continuous membership, who 
has contributed outstanding ser- 
vice in enabling the Association to 
attain the objectives for which it 
was founded. 

The selection is the unanimous 
choice of a committee consisting 
of one member from each of the 
four national regions, selected by 
the councilors of the respective 
regions; the president of the Asso- 


ciation, ex-officio; and the execu- 
tive secretary serving as secretary 
of the committee without vote. 

The membership of the Commit- 
tee as constituted for 1960 is as fol- 
lows: 

D W Robinson, chairman, Cen- 
tral Atlantic Region—one year 

S Springer, Western Region— 
two years 

A H Gaede, Southern Region— 
three years 

A D Nute, New England Region 
—four years 

W G Helmus, ex-officio 


G P Paine, secretary. 

The Award is a suitably worded, 
framed, illuminated scroll. 

Members of the Association are 
requested to submit to the Com- 
mittee, through the secretary, prior 
to May 1, 1960, the names of those 
members deserving consideration 
for the Award. 

Please address your nominations 
to: 

G P Paine, executive secretary, 

AATCC National Headquarters, 

P O Box 28, 

Lowell, Mass. 
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News of the Trade 





Flame-resistant cotion developed at the U S Department of 
Agriculture’s Southern Utilization Research and Development 
Division in New Orleans is discussed by Sandra Lee Jennings, 
1960 Maid of Cotton, and chemist George L Drake Jr. A number 
of practical, economical treatments to make clothing and house- 
hold furnishings and other cotton textiles flame resistant have 
Research Service scientists at 


been perfected by Agricultural 


the Southern Division and are now being produced commercially. 


Procion-Resin Process 


The ability to dye and resin-finish 
cloth simultaneously has become a 
firm reality, according to a recent an- 
nouncement from Arnold, Hoffman 
& Co Inc, Providence RI, with the 
development of the Procion-Resin 
Process. In this new process, devel- 
oped by Imperial Chemical Indus- 
tries Ltd, England, of which Arnold, 
Hoffman is a subsidiary, Procion re- 
active dyes are applied in conjunc- 
tion with commercially available re- 
sin precondensates to give dyeings 
that are claimed to be markedly 
superior in fixation and color value 
to those obtained by any established 
methods. The dyed fabric at the same 
time reportedly acquires all the ben- 
efits normally associated with a resin 
finish, in particular, improved crease- 
recovery properties. 


Several economic benefits of this 
process are cited by Ahco. Separate 
dyeing operations are said to be com- 
pletely eliminated, since the Procion- 
Resin Process follows the sequence of 
normal resin finishing treatment, 
namely: pad, dry, cure, and wash off. 
The essential difference reportedly is 
in the addition to the pad liquor of 
the dissolved Procion dye and the 
Procion resin catalyst. The process- 
ing technique is the same as in con- 
ventional resin finishing, with the 
provision that the treatment shall be 
carried out carefully, with particu- 
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lar attention to proper maintenance 
of an adequate temperature at the 
curing stage. The final washing-off 
of unfixed dye is said to be easier be- 
cause of greatly improved fixation, 
and the new process produces the re- 
quired shades economically, especial- 
ly in the case of deep shades, it is 
claimed. 


The principle behind the new pro- 
cess is described as follows. Procion 
dyes react with cellulose under alka- 
line conditions, this being the princi- 
ple of their application to cotton and 
viscose rayon. Under acid conditions, 
they will react with polymers con- 
taining basic groups, and this forms 
the basis of their application to wool 
and nylon. They will also react under 
acid conditions with nitrogen resin 
precondensates, giving a stable chem- 
ical linkage. This fact, and the sim- 
ilarity between the Procion dyeing 
procedure and the sequence of op- 
erations followed in resin finishing, 
have been exploited to devise the 
new process, which has been tested 
in the laboratory. Results reportedly 
have been confirmed in large-scale 
trials. 


Procion dyes of the cold-dyeing 
type are, in general, most suitable for 
application by the new process, al- 
though selected dyes from the less- 
reactive Procion “H” class are also of 
interest. Details are available from 
Arnold, Hoffman & Co, Ince. 
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Miss Jennings is shown with R J Cheatham, chief, Cotton 
Mechanical Laboratory, SURDD, looking at cotton as it comes 
from the SRRL Granular Card. Mill scale tests of this new and 
improved device are said to show that waste in cotton carding 
will be cut more than half. The SRRL Granular Card, developed 
recently by the Southern Division, is now being produced com- 
mercially for mill use. 


New Silicone Finish for 


Piece-dyed Outerwear Fabrics 

Dan River Mills, Inc, last month 
announced a new development of 
the Company’s Research and De- 
velopment Division in the application 
of a silicone water-repellent finish to 
piece-dyed fabrics suitable to sports 
and outerwear apparel of all types. 
Dan River worked in close associa- 
tion with General Electric Co’s Sil- 
icone Products Department in devel- 
oping the formula. 

The new finish, it is reported, pro- 
duces an unusually attractive soft 
hand and lustrous look as a marked 
improvement. 

Dan River is currently offering the 
new finish on its Bellwether piece- 
dyed cottons and reportedly will 
make the finish available for other 
piece-dyed sports and outerwear fab- 
rics of both light and heavy weight 
construction. 

* 


CIRF Grant to Support 


Starch Research at Lehigh 

A grant for $13,100 has been made 
to Lehigh University by the Corn In- 
dustries Research Foundation, Inc, 
Washington, DC, in support of re- 
search investigations in the flow 
properties of starch. This project is 
being carried on by Albert C Zettle- 
moyer, professor of chemistry; and 
Raymond R Myers, research associate 
professor of chemistry. 
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FMC Chemical 


FMC Chemicals Completes 


Princeton Center 

Food Machinery and Chemical Cor- 
poration’s Chemical Research & De- 
velopment Center at Princeton, New 
Jersey, has been completed on sched- 
ule and is now fully staffed. 

In addition to research personnel, 
the Center houses inorganic product 
application and sales service groups 
formerly associated with FMC’s Bec- 
co Chemical, Chlor-Alkali and Min- 
eral Products Divisions, as well us 
FMC’s Chemical Patent Department. 
A unique feature of the Princeton 
Center is its specially designed pilot- 
scale areas for extended studies in 
textiles, pulp and paper, detergents, 
metals and other fields. 

An organic group performs re- 
search and development assignments 
for the Niagara Chemical and the 
Chemical & Plastics Divisions. This 
work includes research in polymer 
applications and functional fluids. 
Work of a general analytical nature, 
related to all five FMC Chemical Div- 
isions, is performed by a _ central 
group, which also carries out statisti- 
cal and engineering studies. 

The Research and Development 
Center staff now numbers 200. Other 
FMC chemical research facilities in- 
clude a plastics applications labora- 
tory in Baltimore, Md, and an agri- 
cultural research laboratory in Mid- 
dleport, NY. 

e 


ITS to Meet April 5 


The Institute of Textile Science 
will hold its Fourth Annual Meeting 


and Ninth Scientific Session at the 
Ritz-Carlton Hotel, Montreal, Que, 
on April 5. 

& 


Three European Fairs to 
Highlight Textiles 

Visitors to Europe will have an op- 
portunity this month to visit three 
large Springtime fairs, all of which 
will include important exhibits of in- 
terest to those in the textile and 
chemical fields. 

The Milan Trade Fair, to be held 
April 12-27 in Milan, Italy, will find 
550 U S firms among 13,500 to exhibit 
at this, the largest of trade fairs. New 
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and Research Center, 





Princeton, Nj 


international expositions in the fields 
of synthetic fibers and chemical en- 
gineering are being added. 

The Swiss Industries Fair will be 
held in Basle from April 23 through 
May 3. Among the 2300 exhibits will 
be those devoted to textiles, clothing 
and fashion goods, with the special 
sections “Creation”, Madame-Mon- 
sieur”, and Knitwear Centre”. 

The Hannover Fair will open a day 
later than the Swiss Industries Fair 
and also close on May 3. 


QM Presents Spec 
Requirements on 
Quarpel-treated Fabrics 

The Quartermaster Corps met with 
the Industry Advisory Committee 
from the textile finishing industry on 
17 February to present its proposed 
specification requirements on Quar- 
pel-treated fabrics. Quarpel is the 
Quartermaster - developed _ repellent 
which is said to be an extremely dur- 
able water-repellent treatment of 
high performance for textile fabrics. 

This meeting, which had been con- 
templated since the original an- 
nouncement of the development of 
Quarpel in the textile laboratories at 
Natick, provided the textile fabric 
and finishing industries for the first 
time with a definite indication of the 
performance to be expected of indus- 
try by the Army on Quarpel-treated 
fabrics. 

The application of Quarpel to five 
different Quartermaster fabrics was 
discussed. These fabrics include the 
standard Army nine-ounce sateen, 
the 5.5-oz wind-resistant oxford, the 
six-ounce nylon/cotton oxford and 
the five- to seven-ounce wind-resis- 
tant poplin and twill. 

The standard of performance to be 
expected by the Army Quartermaster 
Corps on Quarpel-treated fabrics will 
be one in which both the proper ap- 
plication of the finish to the fabric 
and the density of the fabric itself in 
terms of its air permeability will be 
controlled. 

The Quarpel finish, which is ob- 
tained through a combination of py- 
ridinium compounds with a fluoro- 
chemical, will not be applied to any 
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fabric having an air permeability 
above seven cu ft/min/sq ft in its 
finished state before and after laun- 
dering when tested on the Fraze: air 
permeability tester as covered in 
Test Method 5450 of CCC-T-191b. 

From the standpoint of water re- 
pellency application on the fabric, 
treated cotton fabric must show no 
individual test value greater than 
30% in the dynamic absorption test 
after 15 mobile launderings. On fab- 
rics lighter in weight than six ounces, 
the maximum allowable value will be 
35%. For fabrics containing synthe- 
tic fibers, these values will be reduced 
depending upon the fiber content. 
The applicable test method is 5500 
and the laundering procedure is test 
method 5556.1 (Cotton Method) of 
CCC-T-191b. 

This is a very high level of per- 
formance but is said to be completely 
within the capabilities of the Quar- 
pel treatment when properly applied 
in normal textile-finishing practice to 
a fabric of sufficient inherent water 
resistance in its construction. 

A requirement for oil repellency 
was also discussed and a_ proposed 
test method considered. This re- 
quirement will be announced at a 
later time following a further inves- 
tigation by an appropriate committee 
in the American Association of Tex- 
tile Chemists & Colorists, which is 
seeking to develop a_ suitable test 
method in this area. 

The importance of stitching Quar- 
pel-treated fabrics with water-re- 
pellent-treated thread was empha- 
sized. It was pointed out that, where 
a high performance water-repellent 
finish like Quarpel is used, the thread 
is the weakest element in the system 
since it will permit water to wick 
through the seam unless it is also 
water-repellent treated. It was point- 
ed out that, at a meeting held last 
September with the Industry Ad- 
visory Committee on Thread, this 
point was stressed, and the thread 
industry was informed that water- 
repellent thread would in the future 
be specified on military garments 
using water-repellent-treated fabrics. 
Information was also furnished that 
several thread manufacturers are 
currently experimenting with Quar- 
pel treatment on thread. 

The possibility of simplifying the 
requirements for 15 mobile launder- 
ings was suggested by industry rep- 
resentatives and will be studied by 
the Quartermaster Corps in an at- 
tempt to relate this test method more 
closely to other laundering test pro- 
cedures. However, for the present, 
the 15 mobile launderings require- 
ment will stand as announced. 
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Without 
the right finish, 
it’s the end! 









FABRICS HAVE LONGER LIFE, BETTER “SALES -EXPECTANCY” 
WITH P&G TEXTILE FINISHES AND TECHNICAL SERVICE! 


When poor finishing results make you feel like blowing your top... 
stop! Instead, shoot right at the target of top-quality results by using 
P&G products and technical service... for fibers, yarns and fabrics. 
You’ll get the benefits of this double-barreled leadership: 1) The P&G 
Textile Finishes organization has unsurpassed experience in solving 
finishing problems that require fatty-based finishes and lubricants; and 
2) P&G is today’s outstanding developer and manufacturer of soaps 
and detergents in this field. 

Let your P&G Textile Representative show you how you can aim at 
the bull’s eye of superior quality that means sure-fire sales. 


PROCTER & GAMBLE 


TEXTILE FINISHES SECTION 





BRANCH OFFICES: Atlanta « Baltimore * Boston * Brooklyn « Charlotte * Chicago 
Cincinnati « Cleveland « Dallas « Detroit « Hartford « Kansas City « Los Angeles 
Louisville ¢« Memphis * Milwaukee * Minneapolis * New Orleans « New York City 
Omaha « Philadelphia « St. Louis « San Francisco « Summit (N.J.) « Syracuse 
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Century Chemical Looking to 
Double Gross Sales 


Century Chemical Corporation, 
which has undertaken a vigorous ex- 
pansion program, is expected to 
double gross sales to $20 million by 
the end of the year, declares Theo- 
dore S Hodgins, president of the 
young chemical complex. 

Following solid emergence in the 
chemical industry with the acquisi- 
tion in 1959 of five divers:fied chem- 
ical companies here and abroad, Cen- 
tury is accelerating arrangements at 
all levels to expand as rapidly as 
possible, he said. These include plans 
for a large international manufac- 
turing and sales operation, Hodgins 
reported. 

“We are building from a flexible 
organizational base, and are actively 
and aggressively exploring all fields 
of chemical manufacture for both U S 
and foreign markets,” he announced. 
“Our acquisitions and _ corporate 
structure are geared for optimum 
vertical integration, and we can 
therefore emphasize products that are 
close to the consumer, or consolidate 
back to basic chemicals with ready 
flexibility.” 

Hodgins began shaping his opera- 
ting base shortly after forming Cen- 
tury Chemical Corporation in Sep- 
tember of 1958. In August of 1959, 
Century acquired Wilson Organic 
Chemicals, Inc of Sayreville, N J, 
producer of organic dyes, pigments 
and aromatic fine chemicals. A short 
time later, Century went on to ac- 
quire Chemo Puro Mfg Corp; Oil & 
Chemical Terminals, Inc; and the As- 
phalt Division of Oil & Chemical 
Products, Inc—all of Newark, NJ— 
plus Chemo Puro A G, a European 
sales organization in Zurich, Switzer- 
land. 

Outlining plans for the future, 
Hodgins said: “Our broad expansion 
goals are in the fields of nitration, 
chlorination and  oxidation—which 
means all fields of the chemical in- 
dustry. We hope to make available 
an entire, broad line of intermediate 
chemicals. Some will be captive, 
others sold to chemical manufactur- 
ers. 

“We will add new products, new 
product lines. Negotiations are al- 
ready underway for additional re- 
search, development, and production 
facilities which will come through 
integration, acquisition, mergers, and 
construction.” 

Discussing Century’s role in the 
chemical producing community, Hod- 
gins said: “We will not attempt to 
compete with the large chemical pro- 
ducers, but plan to supplement their 
own output wherever possible.” 
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Typical executive conference at Century Chemical Corp, New York, NY, generally 


includes discussions of new plans for 


expansion. 


Here President Theodore § 


Hodgins (2nd from left) hears progress report from William H Brockman, assistant to 
the president, and vice president and director of purchases; Robert F Heflin, assistant 
controller; George T Bayley, vice president, advertising and public relations; Parker 
B Smith, director, sales administration; and John W Stevens, vice president, sales 


(left to right). 





Hodgins noted that Century’s plans 
include actual participation in world- 
wide marketing. “We are establish- 
ing Chemo Puro AG as a sales and 
marketing organization, while Cen- 


tury’s International Division will 
handle foreign manufacturing,” he 
said. “In addition, we will employ 


this European subsidiary as a window 
to keep abreast of developments on 
the continent. Eventually, Chem 
Puro AG will handle all international 
licensing for processes which Century 
Chemical will have for sale,” he said. 

“My confidence in Century’s suc- 
cess is based in large measure on the 
unusually high caliber of the organi- 
zation’s staff,’ Hodgins said. “Each 
of our major production and research 
people brings a minimum of 20 years 
service in one or more key positions 
in the chemical industry. A number 
of them have owned and operated 
large-scale companies of their own 
before joining Century. Each of these 
men—all graduates of leading univer- 
sities throughout the world—brings 
an unusual combination of knowledge 
and insight that we are integrating 
into Century’s overall operation. This 
is just another facet of our consoli- 
dated effort to establish and maintain 
the high standards of quality and 
performance we want. These men 
will form the base of our pyramid.” 

Hodgins himself is a veteran of 
twenty-four years in the research, 
production, sales and_ executive 
phases of chemical company opera- 
tion. He has been associated pri- 
marily with Reichhold Chemicals, 
Inc where he was vice president, re- 
search and vice president and direc- 
tor of Reichhold Chemicals (Canada) 
Ltd. In addition, he was director of 
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the Chemical and Rubber Division, 
Business and Defense Services Ad- 
ministration of the U S Department 
of Commerce in 1955, and for a period 
of one and a half years, was a con- 
sultant on tariffs and trade to the U S 
Department of Commerce. 


Other officers of Century Chemi- 
cal include George T Bayley, vice 
president, advertising & Public Re- 
lations; William O Blesse, vice presi- 
dent, manufacturing; William H 
Brockman, assistant to the president, 
and vice president and director of 
purchases; John L Levenson Jr, vice 
president, engineering; John W Ste- 
vens, vice president, sales; William 
M Healey, controller; Robert F Hef- 
lin, assistant controller; David T Mc- 
Govern, secretary; Parker B Smith, 
director, sales administration; and 
Stephen T Evans, chief accountant. 

In addition to their functions in the 
parent company, Hodgins, Healey, 
and Heflin perform in the same capa- 
city with each of the subsidiaries. 
Admiral Brockman will take an ac- 
tive interest in the management of 
Chemo Puro Mfg Corp. 

Wilson Organic Chemicals, Ince, 
first Century acquisition, is a large 
manufacturer of phthalocyanine dyes 
and pigments. The company also 
manufactures aromatic fine chemicals 
and intermediates. 

In addition to its officers in the par- 
ent company, Wilson is administered 
by Steven Howarth, plant manager; 
Paul Juchasz, chief chemist; and An- 
thony Plutnick, production manager. 

Discussing plans for Wilson’s fu- 
ture, Mr Hodgins noted that an ex- 
tensive modernization and expansion 
program is already well underway. 
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Huisking Development 
Program Underway 


Chas L Huisking & Co, Inc, which 
substantially increased its research 
an. velopment activites in 1959, has 
urd aken a broad product develop- 
ment program for 1960. 

Details of the program were an- 
nounced by William W _ Huisking, 
president of the firm, which is cur- 
rently celebrating its 50th Anniver- 
sary in the chemical industry. Citing 
the transition from distribution to 
manufacturing, Mr Huisking said: 

“While considerable time and effort 
has been devoted to the adjustment of 
the firm’s operations, and the integra- 
tion of the activities of its operating 
divisions, plans for future product 
development have been a most im- 
portant consideration of the staff. 

“The research and development ac- 
tivities so important to the future of 
the Company have been greatly ex- 
panded—50° more space has been 
added, new laboratory equipment 
procured, and additional personnel 
taken on. At the present time, the 


research staff is devoting a consider- 
able portion of its activities to work 
on ethylene oxide derivatives, as well 
as HCN derivatives,” 
ported. 


Huisking re- 





William W Huisking (left), president 
of Chas L Huisking & Co, Inc recently 
presented an award plaque to his father, 
Charles L Huisking, founder of the Huis- 
king firm, on the occasion of the organi- 
zation’s 50th Anniversary. 





Encyclopedia 


JJ Press, chief, Textile Branch, U S Navy Clothing 
and Textile Research Laboratory, editor-in-chief 

Published by Textile Book Publishers, Inc, a divi- 
sion of Interscience Publishers, Inc, 250 Fifth 
Ave, New York 1, NY (1960) 

Pp 944; 81% x 111%; 561 illustrations; 370 charts 
and tables; $27.50 


Immediately on opening this new 
Encyclopedia, one is impressed with 
the imposing list of individuals ser- 
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This is the Williamsport, Pa, plant of Glyco Chemicals 
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Division, Chas L Huisking & Co, Inc, where polyhydric alcohol 


esters, ethylene oxide derivatives, 


HCN derivatives and other 


industrial chemicals are produced for the textile industry and 


others as part of Huisking’s recent expansion 


manufacture. 


Noting that an investment of over 
$590,000 had been made in new plant 
facilities in 1959, Huisking listed 196) 
production plans as follows: 

“Among the products to be pro- 
duced in 1960 by the manufacturing 
d:visions of Huisking are: camphor— 
both technical and USP. The process 
for manufacturing camphor has been 
acquired from E I duPont de Ne- 
mours & Co, Inc and a pilot plant in- 
corporating process improvements 
and modifications has already been 
completed,” he revealed. “Also to be 
produced in 196) are sorbitan fatty 
acid esters as well as polyoxyethyl- 
ene sorbitan fatty acid esters. In 
addition, it is contemplated that 
Glycol Chemicals Division will take 
over from Du Pont the production of 
dimethylol urea.” 

@ 


Penn-Olin Chemical Formed 


Penn-Olin Chemical Co has been 
formed as a joint subsidiary of Penn- 
salt Chemicals Corp and Olin Mathie- 


ving on the Editorial Advisory Board. 
It reads like a roster of “Who’s Who 
in the Textile Field in America”. 
Here are some of them personally 
known to this reviewer: Clare W 
Bendigo, Irene Blunt, Erb N Ditton, 
Charles W Dorn, J B Goldberg, the 
late Raymond W Jacoby, Albert E 
Johnson, Stephen J Kennedy, Jules 
Labarthe Jr, Joseph B Quig, and all 
the others of similar caliber, well 
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into chemical 


son Chemical Corp. The subsidiary, 
a $6,500,000 venture, has been organ- 
ized to produce sodium chlorate and 
other chlorate compounds. It is own- 
ed equally by the two corporations. 
Preliminary engineering has_ been 
completed, and construction is expec- 
ted to start in May on a 25,000-ton-a- 
year plant at Calvert City, Ky. 


e 
Sonneborn Adopts 
New Name 


L Sonneborn Sons, Inc, 57-year-old 
New York manufacturer of chemical 
specialties, has changed its name to 
Sonneborn Chemical and Refining 
Corp. 

Sonneborn operates a_ plant in 
Belleville, NJ, where textile chemi- 
cals and products for other industries 
are manufactured. 

In conjunction with the proposed 
name change. Sonneborn also an- 
nounced a new company-developed 
symbol, which will be incorporated 
into all printed sales and corporate 
material of the company. 


known by reputation. 

Following this list is another of 
the chapter editors and contributors, 
which occupies four-and-one-half 
pages of the book. Here again one has 
to admire the choice of the editor. 

Divided into 21 chapters, the book 
covers satisfactorily such diversified 
subjects as Raw Materials—48 pages; 
Fiber Manufacturing Processes—44 
pages; Fiber Characteristics — 48 
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pages: Fiber Indentification — 24 
pages; Staple, Tow and Yarn Pro- 
cessing—114 pages; Sewing Threads 
—12 pages; Rope, Cordage and Twine 

-10 pages; and so on. 

This book was published and put 
on the market during the first week 
of the present year. Its up-to-date 
nature is marked by inclusion of some 
eight pages of information on the 
comparatively new art of tufted ma- 
terials: later in the book there is a 
chapter of six pages on an even more 


modern subject———nonwoven ma- 
terials. 
The matter of “wash-and-wear” 


would seem to demand more than 
2'% pages in a compilation of this sort, 
but, in spite of the condensation into 
such a small space, the subject is 
ably and adequately presented. Not 
a waste word is present in the text 
and this reviewer has made good use 
of tables showing in Table I the fiber 
properties affecting ““wash-and-wear” 
characteristics of fabrics; this covers 
also the natural fibers, cotton and 
wool, in addition to the true man- 
made fibers. Table II shows the ma- 
jor classes of washable fabrics, while 
Table III indicates the commercially 
attainable washing performance on 
the various fibers. Table IV shows 
the various types of finish that can be 
applied to various fabrics and the 
results that may be expected. The 
last illustration is a table listing sev- 
eral types of fabric construction of 
different fibers and blends that are 
considered to have acceptable “wash- 
and-wear” characteristics. 

The last-named article is part of 
the section on textile engineering 
principles, a subject that has under- 
gone considerable change since the 
time we were at school, so much so 
that we feel about it somewhat like 
the boy to whom was assigned the 
project of writing a review on a book 
concerning penquins. He wrote “This 
book tells me more about penquins 
than I want to know”. Nevertheless, 
considering the standing of the 
gentlemen who have contributed this 
section, we are quite sure that jus- 
tice has been done to this abstruse 
subject. 

The subject of dyeing and printing, 
with which we are more at home, is 
concisely handled by J Edward Lynn 
in the comparatively small compass 
of 46 pages. It winds up with a few 
pages of typical procedures, which 
might be designated as suggestive 
rather than exhaustive, which is all 
that can be expected in an encyclo- 
pedia. 

The art of flock printing, which 
was first introduced by S H Sharp 
and Sons of Leeds, England, as a 
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(Official U S Navy Photograph) 


A copy of ‘‘Man-Made Textile Ency- 
clopedia,’’ is presented to Captain Marion 
D Sims Jr, (right), officer in charge of 
the U S Naval Supply Research and De- 
velopment Facility at Bayonne, Nj, by 
the editor, Jack }] Press. Lt Commander 
J] J] Anderson, SC, USN, special assistant 
to Captain Sims at Brooklyn, is at the left. 


further development of the printing 
of metallic powders on fabrics, a 
process which Sharp licensed to the 
Lyons Piece Dyeworks in Paterson, 
NJ, about 1910 or thereabout, is ex- 
pounded by a master of the art, 
Harold Fountain, who has devoted a 
lifetime of productive effort to the 
metier. Rather less than seven pages 
is sufficient to give the reader an un- 
derstanding of this procedure. Three 
photographs and four diagrams illus- 
trate this lucid article. 

Twenty pages are devoted to the 
subject of finishing, which, like the 
dye:ng section, is presented by J 
Mdward Lynn. Another long subject 
that is here disposed of without un- 
due verbiage assisted by the judicious 
use of tables which supply a “multum 
in parvo” of information in a very 
accessible form. 

Jules Labarthe writes a chapter on 
a subject with which he is perfectly 
familiar, “Textile Performance Stand- 
ards for Specific End Uses.” This in- 
cludes a short discussion of the Tex- 
tle Fiber Product Identification Act, 
which became effective on March 3. 

Then the theme turns to the man- 
ufacturing of wearing apparel, a pro- 
cedure which is not too well known 
to 1) the manufacturer, who has no 
trouble in understanding all that is 
contained in the book, so far, with 
the possible exception of the dyeing, 
printing and finishing, three high 
specialties; and 2) the dyer, printe: 
or finisher, who frequently is in- 
tensely interested in the operations 
which have gone on before he re- 
ceives the goods and has a rough idea 
of purely manufacturing operations 
but may be only concerned with what 
happens to the finished goods after 
they leave him. A perusal of the 44 


American Dyestuff Reporter e 


pages given to a short resume of the 
techniques and general principles of 
apparel manufacture will convince 
these two classes of operators that 
they are not the only ones who have 
an important service to perform. 

Immediately following is a disser- 
tation on “Renovation of Man-Made 
Textiles” in which the chapter editor, 
Al Johnson, wrote the introduction 
and the article on drycleaning, which 
is his forte. George Johnson of the 
American Institute of Laundering 
wrote the article on commercial laun- 
dering; Betty G Wadsworth, assistant 
equipment editor of Parents Magazine 
contributed the article on household 
washing: and James Rice of the Na- 
tional Institute of Rug Cleaning con- 
tributed four interesting pages on his 
subject. The importance of this chap- 
ter is evident when we consider that 
the people of this country make use 
of drycleaning and laundering more 
than any other nation on earth. 

The concluding two chapters handle 
the marketing of man-made fibers 
and fabrics, and economics and sta- 
tistics respectively. 

World fiber trademarks are shown 
in eight pages. 

One of the first things we noted in 
the glossary by J A Truitt, which 
concludes the book, as far as infor- 
mation matter is concerned, was the 
single definition for “aging”—‘“Matur- 
ing or ripening of alkali cellulose, 
the period varying according to the 
nature of the viscose spinning pro- 
cess.” A second definition is that of 
a short steaming process either with 
or without chemical addition to de- 
velop colors on fibers or fabrics. 
“Glacé” we would have described as 
an effect produced by the employ- 
ment of two contrasting colors in 
warp and filling, rather than a finish, 
although we have this definition in 
another well-known dictionary. It 
seems to us that the mogador stripes 
we used to know (and print) on tie- 
sikks were always horizontal, weft- 
wise stripes as distinguished from 
vertical or warpwise stripes. “Pad- 
ding” has a meaning in apparel man- 
ufacturing and also in color appli- 
cation or in finishing; both terms are 
given in the glossary. A second def- 
inition of pigment concerns its use 
in textile printing, or dyeing. 

In spite of these few items which 
are intended as constructive criticism 
we would award Mr Truitt an A plus 
for his excellent glossary. 

If we might make a suggestion for 
future editions, we would add a few 
bibliographic references at the con- 
clusion of each chapter, to enable 
readers to obtain fuller information 
when necessary. QEF 
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Conference on 
Hyperconjugation 


vy J Shiner Jr and E Campaigne, Conference co- 
chairmen 
Pergamon Press Ltd, New York, Los Angeles, Lon- 

don, and Paris (1959) 
pp 168 viii; $5.00 

“Conference on Hyperconjugation” 
is a collection of 16 major papers 
which were presented at Indiana 
University June 2 to 4, 1958. The 
body of the book consists of a table 
of contents, foreword, and the indi- 
vidual papers. There is no index. 
The papers were written by outstand- 
ing authorities on the subject. 

Much experimental evidence is 
presented by the authors, some of 
whom argue that hyperconjugation 
is a real phenomenon, and some of 
whom deny its existence. M J S 
Dewar takes a stand somewhere be- 
tween these two extremes when he 
proposes that in “classical” molecules, 
such as butadiene and propene, nei- 
ther conjugation no hyperconjugation 
are important, but that in aromatic 
compounds and certain ions these ef- 
fects do become important. 

[Important topics discussed in the 
other papers include the appropriate- 
ness of 1) linear free energy relation- 
ships, 2) the use of various theoretical 
models, and the role of carbon— 
carbon vs carbon—hydrogen hyper- 
conjugation. The effect of conforma- 
tional influences and the small, but 
persistent, Baker-Nathan orders of 
reactivity are discussed. 

This book is of primary interest to 
the organic chemist who wishes to be 
informed of the current thinking con- 
cerning this rather controversial phe- 
nomenon. Chemists in the dye indus- 
try will find this book of interest in so 
far as it deals with pi bond, conjuga- 
tion, and the effect of hyperconjuga- 
tion upon the electron density of pi 
bonds.———J B P. 


Scientific Aspects 
of the Wool Industry 


F Monfort, professor, I’Ecole Superieure des Tex- 
tiles Verviers 

Published by DUNOD Editeur, 92, rue Bonaparte, 

Paris, France, in French 

pp 514; 16 x 25 cm; 128 illustrations; 7,000F 


Since the end of the Second World 
War, textile research has taken on a 
new aspect with the introduction of 
Statistical methods of which the ap- 
plications have been numerous. The 
fibers forming the cloth of a costume 
as well as the fibers found on a 
machine have been treated as popu- 
lations which are amenable to statis- 
tical treatment. The concept of the 
uniform thread has also been hy- 
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pothesized and its properties inves- 
tigated from the statistical viewpoint. 
Indeed the techniques presented in 
this book are general and could pro- 
fitably be applied to other industrial 
problems with the objective of re- 
moving or limiting troublesome fluc- 
tuations. 

The author of this book, who is 
secretary of the Engineering Com- 
mittee of the International Wool Fed- 
eration, has many years of industrial 
experience and has been a close fol- 
lower of the statistical approach and 
its success in the textile industry. 
Complete with bibliographical refer- 
ences at the end of each chapter, this 
volume will be of interest not only to 
the members of the wool industry but 
also to those in other branches of 
textiles. 


Textile Engineering Processes 


A H Nissau 
Textile Book Publishers, Inc, a division of Inter- 
science Publishers, Inc, 250 Fifth Ave, New York 
1, NY (1959) 
pp 366 (including 10-page subject index); 5/2" x 
82"; $9.25 
The editor of this book, A H Nis- 
sau, is Research Professor, Dept of 
Chemical Engineering, Rensselaer 
Polytechnic Institute. The table of 
contributors to this volume includes 
such famous names as W J Onions, 
F S Taylor, G R Wray, and P P 
Townend. This text was written ex- 
pressly “for students wishing to 
qualify as textile engineers either 
through passing university examina- 
tions on the subject or through the 
examinations for Associate Member- 
ship of the Institute of Mechanical 
Engineers. The book contains chap- 
ters concerned with the properties of 
fibers, yarns and fabrics as well as 
the machinery used in these pro- 
cesses. The coverage includes prop- 
erties of fibers; yarns and _ fabrics; 
opening; drawing: spinning; winding; 
beaming; and sizing of yarns; weav- 
ing; knitting; water extraction; dry- 
ing and conditioning; dyeing and 
printing; automatic control theory 
and practice in textile engineering; 
air humidity and its control. This 
book is well illustrated and each 
chapter is accompanied by a modern, 
extensive reference list. 


Quality Control—4th Edition 


Norbert L Enrick, Institute of Textile Technology 
Published by The Industrial Press, 93 Worth St, 
New York 13, NY (1960) 
pp 216 
Mill managements desirous of en- 
hancing product quality and uniform- 
ity at economical inspection and test- 
ing costs, will find useful and prac- 
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tical information in this book. 
Abundant illustrations, from carding 
through finishing, have been provided 
from the author’s extensive exper- 
ience, showing in step-by-step pro- 
cedures the manner in which quality 
improvements and cost savings are 
attained. 

The extensive new material in this 
fourth edition includes two chapters 
on the use of test data in establishing 
and maintaining realistic specifica- 
tions and tolerances. The new tech- 
nique of “evolutionary operation,” so 
successfully used in the chemical in- 
dustry to optimize processing levels, 
is illustrated from a sizing applica- 
tion. The material on analysis of 
variations in processing has been ex- 
panded, and forms the basis of pro- 
cess-to-process analysis and control 
now used in a large number of mills. 
The chapters on sampling, control 
charts and management remain sub- 
stantially unchanged. 

Written from a viewpoint of all in- 
dustries, this is nevertheless the only 
text which considers not only the 
quality control problems of piece- 
parts manufacture, but gives equal 
attention to the problems of contin- 
uous product, which of course rep- 
resent the quality control needs of the 
textile industry in spinning, weaving 
and finishing —————-C A W 


Time Study Manual 
for the Textile Industry 


Edited by Norbert Lloyd Enrick, associate director 
of research and head of Operations Research 
Div, Institute of Textile Technology 

Published by Textile Book Publishers, Inc, a divi- 
sion of Interscience Publishers, Inc, 250 Fifth 
Ave, New York 1, NY 

pp 216, including two pages of index and 10 pages 
of bibliography; $6.50 
“While the general principles and 

basic methods of time study are uni- 
versally applicable in industry, there 
has been a need for special manual, 
written from the viewpoint of the 
problems of continuous and semi- 
continuous processing and the com- 
plex operator-machine cycles en- 
countered in the textile industry. 
This Time Study Manual has been 
designed to fill this need and is pro- 
duced as a phase of the program of 
the Southern Textile Methods Stand- 
ards Association. It represents the 
work of twenty-seven contributors 
who are members of the Association. 
This manual will serve as a study, 
reference and training aid on the 
time-study engineer and his assistant, 
and will interest management, tech- 
nical, and supervisory personnel who 
wish to gain a fuller knowledge of 
time study.” 
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NYLON RENDERED FLAME 
RESISTANT with Condensates 


of Alkylene Ureas, Thiourea 
and Formaldehyde G,2,03 


U S Pat 2,881,152 (Am Cyanamid Cc—Conn et 

al—April 7, 1959) 

According to the preamble to this 
patent, thiourea-formaldehyde resins 
are known as flame-resistant finishes 
for nylon, but these water-soluble 
condensates have poor stability to 
precipitation and hydrophobing. Thus, 
finishes of this type have to be pre- 
pared shortly before use. On the 
other hand, dimethylolethylene ureas, 
produced from ethylene urea and 
formaldehyde, provide for shrink re- 
sistance but do not increase flame- 
proofness. U S Pat 2,881,152 covers 
a method for providing stable, water- 
soluble resinous compositions which 
give improved flame-retardant fin- 
ishes on nylon. 

Surprisingly, it has been establish- 
ed that the above-mentioned water- 
sensitive thiourea condensates may be 
made stable to hydrophobing, ie, they 
will not precipitate upon being dil- 
uted with water, by mixing with 
ethylene urea-formaldehyde conden- 
sates. The finish may be prepared 
by simple admixture of the conden- 
sates or by condensing the two mixed 
resin-forming compounds with form- 
aldehyde. One to 10 (preferably 
2.3-5.0) moles of alkylene’ urea 
should be used with each mole of 
thiourea to attain maximum stability. 

Preferable alkylene ureas_ are 
ethylene urea, propylene urea or tri- 
methylene urea; preferable aldehydes 
are formaldehyde, especially in the 
form of paraformaldehyde, or other 
lower aldehydes. 

Thiourea and alkylene urea are 
condensed with an aldehyde in an ex- 
othermic reaction at pH _ 7.0-11.0 
(preferably 8.5-10.5). The tempera- 
ture should be kept above 45°C as 
long as no additional precipitation 
occurs when a sample is diluted at 
20°C with 50 vol water. It is postu- 
lated that, in this event, a methylol- 
ated compound forms wherein the 
components are linked by a methyl- 
ene bridge, possibly: 


HsC——CHs 
HOH:O—N fr ote EE_E—-9-8-CR0n 
c 
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The solution must further contain 
one of the known accelerators of the 
acid type. The stability of the above 
condensates will hold for more than 
24 hours, ample for textile treatments. 
MgCl., NH:Cl and NH:Br are es- 
pecially effective. accelerators; four 
to 20% by weight of the resins is 
generally used. 

The current method specifically 
covers the flameproofing of nylon or 
blends thereof. 

Examples (I and IX): 1.86 g-moles 
ethylene urea, 0.70 g-moles thiourea, 
75 ml water and 5.11 g-moles formal- 
dehyde (37%) were refluxed. Upon 
the addition of a 5N solution of NaOH 
to adjust the pH to 9.5, an exothermic 
reaction brought the temperature to 
60°C. After being stirred and cooled, 
the filtered solution was concentra- 
ted to a syrup of thiourea content 
14.48%. 30.3 kg of this resin syrup 
and 3 kg MgCl. were brought with 
water to 50 liters. A nylon net fabric 
was padded to a 100% wet pickup, 
dried and cured at 148°C for three 
minutes. The fabric reportedly had a 
pleasant, crisp hand. An arbitrary 
flammability test proved that no 
afterflaming occurred upon ignition, 
this in contrast to a fabric treated 
with dimethylolethylene urea. 


Among the references cited by the 
Putent Office: 

U S Pat 2,613,211 (Rohm & Haas/ 
1952): imidazoline thiones (ethylene 
thioureas) prepared from dialkylene 
triamine and CS: are reacted with 
formaldehyde to give textile-treating 
agents. 

U S Pat 2,755,198 (Monsanto/1956) 
protects a method for obtaining a dur- 
able, stiffened wrinkle-resistant finish 
by reacting a methylol imidazolidine 
with cellulose combined with a 
water-soluble vinyl copolymer. 

S 


ANTISTATIC AGENTS— 
Soluble or Insoluble 


Alkylation Products of 
Polyamides G,1 


U S Pat 2,882,185 (Onyx Oil & Chem—Valko et 
al—July 14, 1959) 


Soluble basic polyamides, of the 
general formula 


‘ewe eee 
« x 
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wherein k is 1-4, n at least 2-8, R is 
alkyl or H, and R’ is a divalent ali- 
phatic or aromatic radical, are pre- 
pared by condensing polyamines 
(Component “A”), eg, diethylene 
triamine or imino-bis propylamine, 
with dibasic acids or their esters 
(Component “B”), such as_ adipic 
acid or dimethyladipate. Examples 
of these products are listed in col 
3, lines 25-29 ( for “A’”) and col 3, 
lines 16-24 (for “B”). Water-soluble 
condensates of this type can be in- 
solubilized by cross-linking with a 
divalent alkylating agent (Component 
“C”), such as a dihalide or another 
di-ester, eg, xylylene dichloride and 
so on (cf col 3, lines 36-40). In this 
event, water-insoluble polyamido- 
polyquaternary ammonium com- 
pounds are formed. 

According to U S Pat 2,882,185, this 
reaction is used to render hydropho- 
bic (synthetic) fibers durably anti- 
static, principally by first applying 
the water-soluble condensates (“A” 
& “B”) to the fabric, and then insolu- 
bilizing by a cross-linking reaction 
with “C”. 

Another property of the goods so 
treated is an increased affinity for 
acid dyes, thereby allowing one to 
avoid the use of the more complicated 
methods with carriers, high pressure 
and so on, as suggested in the past 
for hydrophobic fibers. 

Examples (1 and 9 ) : N-methyl- 
N-bis(3-aminopropyi) amine (“A”) 
and dimethyladipate (““B”) were con- 
densed in nitrogen atmosphere, first 
at atmospheric pressure, then in 
vacuo until condensation to the 
water-soluble polyamide had _ prac- 
tically proceeded to completion. The 
condensate was found to be a brittle, 
water-soluble mass which formed 
with a di-ester the water-insoluble 
polyamido-polyquaternary ammon- 
ium compound (“C”). According to 
example 9, the polyamide (“A” + 
“B”), together with dimethyl xylyene 
dichloride (“‘C”’) was dissolved in iso- 
propanol. A white nylon taffeta, im- 
pregnated with this solution, was 
dried at 120°C and cured at 140°C. 
It is reported that a tendency to ac- 
cumulate static electricity could no 
longer be detected and the effect 
persisted after laundering. Moreover, 
this fabric could be dyed a deep red 
shade with CI Acid Red 1 (CI 18050). 
The use of solvent solutions of the 
above components can be avoided, 
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according to example 11, by homoge- 
nizing a xylene solution of “C” in the 
aqueous solution of “A” + “B”, while 
using a nonionic emulsifier. 


Among the references cited by the 
Patent Office: 
U S Pat 2,483,513 (Celanese Corp 


synthetic fibers, mainly by reason of 
poor penetration. An object of the 
present patent is to develop an ac- 
ceptable dyeing method with this 
dyestuff class for polyacrylic or poly- 
ester fibers. 

It is reported that highly improved 
results can be achieved by pad-dye- 


tional results have been observed 
with Orlon 81 fiber. 

Example: The padding liquor con- 
tained CI Solubilized Vat Red 10 (CI 
67001) dissolved in hot water, and 
N-methyl-2-pyrrholidone was stirred 
in. After sodium nitrite was addcd, 
a strip of Orlon 81 fabric was padded 


, R is 1949): basic linear polyamides, ob- ing the aforementioned textiles in a_ in this liquid, dried and developed as 
it ali- tained from polyamines and oxalic dyebath that contains the dye in the usual in 2% sulfuric acid at 140-150° 
/ pre- agi found to be fiber-forming form of the sulfuric acid ester of the F. A uniform reddish pink having 
mines oe nega a leucovat (eg, a solubilized vat dye) gvod lightfastness, excellent wash- 
iylene US Pat 2,714,075 (Du Pont 1955) or in form of the free anthrol (acid fastness (AATCC Wash Tests II and 
mine, protects the peuparasen of nylon- vat) plus a N-lower alkyl pyrrholi- Ili) and good resistance to dryclean- 
esters derivative dispersions, ie, modified dinenir ing reportedly resulted. i 

adipic polyamides, by using anionic or non- . 

mples ionic dispersants and ammonium HC CH, Among the references cited by the 

n col citrate as stabilizers. Compositions Patent Office: ; 
col 3, of this type may be employed for he co U S Pat 2,646,339 (Celanese Corp/ 
oluble various: textile uses, among them, 1953): synthetic textiles may be vat 
e in- antistatic agents (col 5, line 38). dyed in dyebaths containing beside 
‘ith a e the leucovat some alkali carbonate, 
onent wherein “R” stands for an alkyl of an alkanolamine, and an_ organic 
age VAT DYEING OF one to four C atoms. water-miscible liquid, such as butyl 
e an Examples of appropriate solubilized Carbitol, diacetone alcohol and the 
n this POLYACRYLIC OR POLYESTER vat dyes are presented in a table on like. [Cf Am Dyestuff Reptr 43, 215 
mido- FIBERS—Alky| Pyrrholidines col 2, lines 25-33. The acid vats may (1954)]. 
com- Added C.4.07 be prepared by vatting the dyestuff U S Pat 2,670,263 (Gen Dyestuff 

e 1, ‘ 5 a rm ; 
with alkaline reducing agents as usual Corp/1954): dyeing polyethylene- 
5, this U S Pat 2,890,092 (Gen Aniline & Film—Mautner— in the presence of a dispersing agent terephthalate (Dacron) fibers with an 
opho- eS and adjusting the bath with acid to a_ acid vat in the presence of a carrier 
anti- Conventional methods used in the neutral or acid pH. While good re- such as xylene, naphthalene, mono- 
lying vat dyeing of cotton or other cellu- sults may be attained with various or dichlorobenzene in emulsified 

ig losic fibers do not give satisfactory fiber brands, marketed as Orlon, state. [Cf Am Dyestuff Reptr 44, 31 
isolu- results when applied to hydrophobic Acrilan, Dacron or Terylene, excep- (1955) ]. 
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Abstracts 


(continued from page 44) 


solubility does not change significant- 
ly. 

3) Carbonized wool contains about 
double the number of serine and 
threonine amine end-groups, whereas 
the other end-groups of wool are not 
affected. 

4) Dry storage leads to further in- 
crease in the number of serine and 
threonine end-groups and has some 
effect on the glycine and valine end- 
groups. 

5) Humid storage results in a much 
faster increase in end-groups. 

6) Neutralized wool contains few- 
er serine and threonine end-groups, 
whereas the end-groups of the other 
amino acids remain unchanged or in- 
crease slightly. 

The author comments that the well- 
known method of alkali-solubility 
measurement is most useful for 
checking carbonized wool. If a com- 
mercial sample of carbonized wool 
gives high alkali-solubility figures, 
eg, more than 20+2%, there are vari- 
ous possible explanations: 

1) The original wool has had a high 
alkali solubility before carbonization 
and neutralization (noils, skirtings, 
crutchings, chemically pretreated 
wool). 

2) Predrying before baking has not 
been effective. 

3) The carbonized wool has _ not 
been rinsed and neutralized at once 
but stored under humid conditions 
for more than two to four days. 

4) The carbonized wool has under- 
gone an additional treatment, eg, 
bleaching. It is well known that 
bleaching and other oxidizing treat- 
ments increase the alkali solubility 
considerably. 

Twenty references to the literature 
are cited. 


The Remazol Linkage 
(Reactive Dyes) 


E, J Soc Dyers Col 75, 581-5, Dec, 1959 


Bohnert, 

The purpose of this paper is to 
show how the Remazol range of dyes 
and their reactive groups behave un- 
der the conditions usually existing in 
dyeing and printing processes, point- 
ing out how they differ from other 
types of reactive dyes, and to what 
extent their behavior fits into the 
general principles of coloration with 
reactive dyes. 

A general formula for the Remazol 
dyes is as fololws: 


D.SO:.CH:.CH:.0.S0:H 


in which D represents a dye molecule 
containing one or more solubilizing 
groups. On addition of the alkali (eg, 
NaOH) to an aqueous solution of a 
Remazol dye, a reaction takes place 
immediately with the formation of the 
vinyl sulfone of the dye: 


D.SO:.CH:CH 


The vinyl sulfonyl group can be re- 
garded as the true reactive group of 
this class of dyes. The double bond 
is able to undergo addition reactions, 
eg, with alcohols, including, of course, 
cellulose, forming ethers. 

In the dyeing of cellulosic fibers 
the addition reaction with the cellu- 
lose molecule is always accompanied 
by an addition reaction with water, 
and consequently the dyeing condi- 
tions must be selected in such a way 
that the reaction with the fiber is 
favored. 

{In contrast to these vinyl sulfone 
dyes, which as stated react by addi- 
tion, catalyzed by alkali, the chloro- 
triazinyl (Procion) dyes react with 
both fiber and water by substitution 
reactions, the liberated acid being 
neutralized by the alkali present in 
the liquor. In dyeing with Remazol 


dyes, alkali is consumed only during 
vinyl sulfone 


the formation of the 


from the ester, not during the actual 
reaction with the fiber. 

In long-liquor dyeing of cellulose 
with the Remazol dyes, the author 
recommends a temperature of 60°C 
and the addition of soda ash or tri- 
sodium phosphate, and also salt. The 
pH should be kept low, since this re- 
tards (but does not prevent) the sim- 
ultaneous reaction of the dyes with 
water. These by-products of the dye- 
ing process have no affinity for the 
fiber and are removed by scouring 
after dyeing. 

In addition to dyeing cellulose (the 
principal use), the Remazol dyes may 
be applied to wool in a boiling bath 
containing Glauber’s salt and sulfuric 
acid. Here the dyes react in part with 
the amino groups in the fiber. Poly- 
amide fibers may be dyed by the 
same method. Silk, however, is best 
dyed in an alkaline dyebath. 

* 


Developments in Textile 
Finishing (Wool) 


Whewell, C S, Dyer 122, Sept 11, 1959 

Setting has long been a well-estab- 
lished process in wool finishing, but 
has taken on an increased significance 
with the growing production of syn- 
thetic fibers. 

Wool cloths are set by several me- 
thods, including crabbing, wet blow- 
ing, dry blowing and pressure steam- 
ing. Each method has its own merits, 
but in all cases accurate control is 
essential if the best results are to be 
obtained. The effectiveness of any 
setting treatment is dependent on the 
‘medium in which the process is car- 
ried out. When buffered solutions 
are used, the optimum pH for setting 
is about 8.4. 

The possibility of color bleeding 
and lustering can be avoided by dry 
blowing. Again, pH control is essen- 
tial, and so is the correct time of 
treatment (at least five minutes). Dry 
blowing has increased in significance 
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with the development of blended fab- 
rics, and many of these materials are 
adequately set by these means. 

For permanently pleating wool fab- 
rics two methods have been publi- 
cized: the Si-Ro-Set process, employ- 
ing ammonium thioglycollate, and a 
process (BP 775,486) using sodium 
bisulfite. 

The felting of wool has received 
considerable attention, but the pro- 
cess is still only incompletely under- 
stood. Of particular interest is the 
role of soap in the process. Certainly 
it functions as a lubricant, for fabric 
extracted with ether and alcohol mills 
less readily in acid than soap-scoured 
material which presumably still con- 
tains a little soap. It would appear 
that a medium-low titre soap yields 
the best results. Synthetic deter- 
gents as milling agents often yield a 
lean and thin cloth, but a mixture of 
two parts synthetic and one part soap 
yields good results. 

The author describes a resist pro- 
cess for wool in which the amino 
groups are modified by treatment 
with bromacetic acid and magnesium 
oxide. Also, if wool cloth is padded 
with cone sulfuric acid and immed- 
iately neutralized, it is said to .be 
completely resistant to dyeing with an 
acid dye (ie, Solway Blue). This latter 
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process also makes the cloth shrink- 
resistant. 
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Dyeing and Printing Polyester 
with Polyestren Dyestuffs 
Musshoff, H, Dyer 122, 765, Dec 4, 1959 

Polyester/cotton (67:33) mixed 
fabrics, according to the author, are 
being used at present in Europe and 
elsewhere to quite an extent for 
shirts, blouses, dress goods, raincoats, 
tropical wear, and even military uni- 
forms. These fabrics contain the fiber 
mixture in both warp and filling. 

Tests were made to determine whe- 
ther vat dyes are suitable for dyeing 
the polyester fibers. The dyeing me- 
thod would have to be simple, and the 
fastness on the two fibers would have 
to be the same. 

Trials made with leuco-acid vat 
dyes gave only pale shades, but it 
was found that the depth could be in- 
creased by heat-setting. Highly dis- 
persed vat dyes were then padded on 
the fabric as pigments, followed by 
heat-setting. The results were very 
promising, so the full range of Ind- 
anthrenes was tested, and the nine 
most suitable dyes were selected and 
are are now available as “Polyestren”’ 
dyes. 


The following operations are nec- 
essary to apply the dyes: padding, 
drying, heat setting, reduction bath, 
finishing. 

Padding is more difficult on poly- 
ester fibers than on cellulose, as the 
former absorbs less padding liquor. 
Addition of a thickening agent is an 
improvement. The drying can be 
done in a hot flue or on a pin tenter. 

The theory of the heat-setting pro- 
cess, that the dye not only migrates 
into the polyester fiber but is dis- 
solved within the fiber, is supported 
by the fact that the hue of a vat dye 
on polyester is the same as its tint in 
organic solvents. 

The optimum heat-setting temper- 
ature is said to be 210-215°C. Drying 
and heat setting can be carried out 
on the same machine, eg, on a pin 
tenter, the first part of which is op- 
erated at the low drying temperature 
while the last two sections are heated 
to the higher curing temperature. 

The purpose of the reduction bath 
after heat setting is to fix the dye on 
the cellulose fibers and to clean the 
polyester fibers of unfixed dye. 

Since Polyestren dyes are fixed on 
the polyester during heat setting, 
printing with this group of dyes is 
“amazingly easy”, the author states. 
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Tied up with a dyeing problem? @ Fablok Versadye" Nets solve 
that problem... give you complete dye bath penetration without 
absorbing . . . whether you're dyeing sweaters or knitted fabrics of 
Orlon, Dacron, Nylon, Acrilan or Banlon. @ Fablok knits superior 
synthetic Nets to the exact specifications you require (from yarn to 
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can you use a single 
mercerizing assistant 
for your cotton 


and dacron blends? 


You can — if you use Dexter Non-Cresylic 
Dypenol* ... the mercerizing assistant that 
assures fast caustic removal, excellent 
penetration and high wetting over a wide 
range of caustic concentrations. Because it 
is cresylic-free, Dypenol is non-injurious to 
skin... will not harm fish and plant life 
when loosed into streams fed by your waste 
disposal system. Modernize your mercerizing 

.. let Dexter Non-Cresylic Dypenol work 
for you. Complete details upon request. 


*Dypenols 2R, 3R and 6R 


dexter chemical corp., textile chemical div., new york 59 * boston « charlotte * atlanta * greensboro * buenos aires b-:2 


CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are restricted to HELP WANTED 


for sale. Rates, effective February 1, 1951; One-time, 


inch: Position Wanted, $4.00 per column inch. Figure 


right to reject or discontinue any classified advertisement. 


@ SERVICES @ 


ABSTRACTING SERVICES—Abstracting and digesting 
of foreign patents and periodicals. Literature review and 
special reports in dyestuffs and cellulose chemistry. 

PAUL WENGRAF, 88-36 ELMHURST AVENUE, 
ELMHURST 73, NEW YORK. 


@ OPPORTUNITIES AVAILABLE @ 


WANTED: REPRESENTATIVES, in U. S. and Canada, 
for long established Dyestuffs firm. Excellent opportunity 
to add to your income without financial burden. Negotia- 
tions strictly confidential. Write Box No. 882 


WANTED: DYER—Must be thoroughly experienced 
package dyeing wool, cotton and synthtetic fibers for the 
third shift. Write Box No. 889 


WANTED: MANUFACTURER'S REPRESENTATIVE 
wanted immediately by nationally-known textile chemical 
company to contact mills, finishers and converters on the 
Pacific Coast. Must be established and currently calling on 
this trade. Send resume to Box No. 892 


WANTED: CHEMISTS—-DYEING APPLICATIONS 
RESEARCH—We are seeking a graduate chemist with a 
minimum of ten years practical dyeing experience to head 
our Dyeing Applications Research Group. The Group's 
prime function is development and improvement of methods 
for dyeing existing and new fibers. Dyeing and finishing 
experience with a dye supplier preferred. Laboratory ex- 
perience followed by mill assignments desirable. Stock 
dyeing experience not applicable. Knowledge of physical 
chemical aspects of dyeing desirable but not necessary. Group 
leader capabilities to plan and supervise work of others are 
mandatory. Send resume including salary history and _re- 
quirements to: Box No. 894 
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$14.00 per column inch; 13 or more _ times, 
38 average 

Replies should be addressed: Box Number 
Dyestuff Reporter, 44 East 23rd Street, New York 10, N. Y. 


POSITION WANTED EQUIPMENT wanted or 
$12.00 per column 
words per column inch. Publisher reserves the 


c/o American 


@ OPPORTUNITIES AVAILABLE @ 


WANTED: Qualified man with extensive practical know- 
ledge of dyestuffs to be responsible for maintaining and 
controlling colors in our color anodizing department. No 
anodizing experience necessary. Position available immed- 
iately with potential of working into supervisory capacity. 
Salary open. Send complete resume in confidence to: 
Extruded Alloys, Inc., 800-900 X Street, Bedford, Indiana. 


WANTED: TEXTILE CHEMIST—Group leader having 
textile process knowledge; experienced in product de- 
velopment textile lubricants and finishes. Sound technical 
education. Send resume and salary requirements to: Per- 
sonnel Department, MASURY-YOUNG COMPANY, 76 
Roland Street, Boston 29, Massachusetts. 


WANTED: TEXTILE CHEMIST—A Challenging op- 
portunity exists for an experienced chemist to head lab- 
atory in modern finishing plant of progressive organiza- 
tion, specializing in synthetics and synthetics blended with 
natural fibers. Initiative and ability to make a real con- 
tribution toward handling dyeing and finishing problems 
should make this position stimulating and satisfying. Lib- 
eral salary and benefit programs. Send complete resume 
and salary requirements to: Box No. 896 


WANTED: CHEMIST:—Growing Chicago manufactur- 
ing company interested in graduate chemist or chemical 
engineer for product dev elopment. We will offer the person 
selected, interesting diversified assignments, pleasant work- 
ing relationships, and opportunity for advancement and 
security. Our people enjoy a full benefit program plus liberal 
profit sharing. Some experience in any one of the following 
will be helpful: 1. textiles 2. adhesives 3. coatings 4. paints 
or inks 5. dye-stuffs, Because this work represents new 
development activitites in our organization the possibilities 
are such that qualified persons would be wise to investigate 
our opportunities for them. All replies will be handled in 
complete confidence. Write Box No. 897 
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